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The major objectives of this study were to provide a list of candidate antiaging medicinal herbs that have been widely utilized in
Korean medicine and to organize preliminary data for the benefit of experimental and clinical researchers to develop new drug
therapies by analyzing previous studies. “Dongeuibogam,” a representative source of the Korean medicine literature, was selected to
investigate candidate antiaging medicinal herbs and to identify appropriate terms that describe the specific antiaging effects that
these herbs are predicted to elicit. In addition, we aimed to review previous studies that referenced the selected candidate antiaging
medicinal herbs. From our chosen source, “Dongeuibogam,” we were able to screen 102 terms describing antiaging effects, which
were further classified into 11 subtypes. Ninety-seven candidate antiaging medicinal herbs were selected using the criterion that
their antiaging effects were described using the same terms as those employed in “Dongeuibogam.”These candidates were classified
into 11 subtypes. Of the 97 candidate antiaging medicinal herbs selected, 47 are widely used by Korean medical doctors in Korea
and were selected for further analysis of their antiaging effects. Overall, we found an average of 7.7 previous studies per candidate
herb that described their antiaging effects.

1. Introduction

Recently, a number of studies have been conducted that
pursue the active development of antiaging drugs. Many
researchers develop novel drugs by exploring the antiaging
constituents of herbs that are widely used in traditional
medicine in many countries around the world. For example,
in previous studies, preliminary data were identified by
searching for candidate herbs in the traditional medicinal
literature and then evaluating the antiaging effects of these
candidates (e.g., [1, 2]). However, thus far, such studies

have been conducted only within the traditional Chinese
literature, while the Korean literature remains to be analyzed.

Therefore, we have reviewed a representative source of
classical Korean medical literature as a means of providing
useful preliminary data, as has been done previously with
the Chinese literature. There are several justifications for
selecting “Dongeuibogam,” which was published in 1613,
for analysis in the present study; (1) it was published by
the royal physicians, who were contemporary experts that
strictly upheld the traditions of basic Koreanmedicine (KM);
from ancient to present times, KM has been developed via
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exchange with adjacent countries such as China and Japan.
Recently, this traditional medicinal science has contributed
to academic development as well as to the improvement of
human health through exchange with Western medicine; (2)
“Dongeuibogam” is the comprehensive summary of all the
traditional medicines of North-East Asia prior to the 17th
century, because it is based on a rigorous selection of 189 of
the major medicinal literature sources of the region [3]; (3) it
had a significant impact not only onKMafter the 17th century
but also on medicinal practices in other surrounding coun-
tries (e.g., China and Japan) [4]; (4) except for minor content
related to superstitions, which were contemporary standards
at the time of publication, most of its content is still widely
used inmodernKMbyKoreanmedical doctors (KMDs); and
(5) the medicinal herbs which it describes constitute many
of the major herbs prescribed in KM [5]. Taken together,
it seems reasonable to conclude that “Dongeuibogam” is a
principal piece of KM literature and summarizes all the
achievements of traditional KM. Therefore, we determined
that analyzing, screening, and organizing terms describing
antiaging effects (TAE) in the “Dongeuibogam” is an efficient
approach for creating lists of candidate antiaging medicinal
herbs (CAMH). Furthermore, pursuing this approach may
help to organize preliminary data for future experimental
and clinical studies on the antiaging effects of previously
investigated medicinal herbs.

2. Materials and Methods

The present study consisted of three steps. In the first
step, TAEs were screened to construct lists of TAEs. In
the second step, CAMHs were screened to construct lists
of CAMHs. In the last step, previous studies of CAMHs
were analyzed. TAEs and CAMHs were defined by analyzing
various sources of the Northeast Asian medicinal literature;
TAEs in “Dongeuibogam” were defined as terms describing
potency for delaying/improving specific aging symptoms that
are recognized by one’s human sense or others. In contrast,
CAMHs were defined as medicinal herbs containing one or
more TAEs in their medicinal potency [6]. Each step was
performed as described in the following paragraphs.

2.1. First Step (Figure 1): Screening TAEs Found in
the “Dongeuibogam” and Establishing a List of TAEs

2.1.1. Selection of 928 Individual Medicinal Herbs (IMH) in the
“Dongeuibogam”. Although there were 1,932 IMHs listed in
the “Dongeuibogam,” overlapping items were excluded and
928 IMHs were ultimately identified. IMH files were selected
if commercially accessible; selected items were revised per A
New Enlarged Edition: A Translation Printed Side by Side with
Original Dongeuibogam (Research team for classical Korean
medical literature, 2012) prior to use.

2.1.2. Interpretation of 3,808 TAEs and Establishment of a List
of Candidate TAEs. In order to meticulously interpret the
TAEs of IMHs, TAEs were divided into simple descriptive
units and 3,808 TAEs were identified. Each TAEwas analyzed

if it was related to antiaging concepts in modern science. As
a result, 104 TAEs were selected as candidates. Overlapping
and similar TAEs were combined, which resulted in a list of
11 subtypes.

2.1.3. Expert Survey and Establishment of the List of TAEs.
Twenty-six experts were recruited for the present study.These
experts were faculty members of formal institutes of KM
and, concomitantly, were members of the Society of Korean
Medical Classics, which consists of experts of the classical
medical literature. We distributed questionnaires related to
the lists of candidates and the selection criteria for TAEs
in order to collect expert suggestions (period: 07.24.2014–
08.10.2014). In the end, a TAE was selected only if more
than 50% of respondents chose it and, hence, our data were
narrowed to a list of 102 TAEs. The justification for setting
the criteria at 50% was to retain a wider range of TAEs. The
questionnaire was written by the authors and then finalized
by an advisory panel consisting of basic KM researchers,
clinical KM researchers, and biological science researchers
(𝑛 = 6).

2.2. Second Step (Figure 2): Selection of CAMHs from the
“Dongeuibogam” and Establishment of the List of CAMHs

2.2.1. Selection of Preliminary 97 CAMHs. Utilizing TAEs
from the first step, 97 CAMHswere selected, which contained
at least one of the TAEs.

2.2.2. Establishment of a List of 94 CAMHs. Preliminary
candidates from the first selection (i.e., 97 CAMHs) were
filtered into 94 CAMHs. Two were excluded because they
were not from a single source and another was filtered
because it was clearly based on superstition. Following this
exclusion, the final list of CAMHs was established.

2.3. Third Step (Figure 3): Preliminary Evaluation of the Anti-
aging Effects of CAMHs via Analysis of Previous Studies

2.3.1. Selection of Medicinal Herbs for Preliminary Evaluation
of the Candidate Lists. Of the 94 CAMHs, the authors
included medicinal herbs that are commonly used by KMDs.
Following discussion with the advisory panel, 47 candidates
were selected (i.e., 43 plant-derived and 4 animal-derived)
for further preliminary evaluation. Ginseng Radix and honey
were excluded despite their common use as medicinal ingre-
dients because of an excessively broad range of applications.

2.3.2. Selection and Analysis of Previous Studies regarding
Antiaging Effects. We searched for 47 different medicinal
herbs in the previous studies and identified relevant studies
concerning several major hypotheses of aging (e.g., the free
radical theory [319], oxidative stress theory [320], molecular
inflammation hypothesis [321, 322], neuroendocrine theory
[323], wear and tear theory [324], waste accumulation theory
[325], Hayflick limit theory [326], and the telomerase theory
[327]). Additional studies were included after discussion with
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each item
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Figure 1: 1st research process. Screening TAEs found in the “Dongeuibogam” and establishing a list of TAEs.

Utilize the finalized TAEs as search words

lists

Analysis of the origin of the CAMHs

Establishment of the lists using TAEs from the 1st
step

Selection of 97CAMHs

Finalization of 94CAMHs and establishment of the

Figure 2: 2nd research process. Selection of CAMHs from the “Dongeuibogam” and establishment of the list of CAMHs.

the advisory panel. Next, studies were specifically divided
into in vitro studies, in vivo studies, clinical studies, and
reviews, and then analyzed again for research performance
status.

2.3.3. Searching the Database. In addition to commonly used
scientific databases (such as PubMed,Cochrane, and Scopus),
Korean databases (Ndsl, Oasis, and Riss) were used since we
were searching specifically for studies related to KM. The
starting period for these study searches was not defined;
however, July 31, 2014 was set as the final time point.

2.3.4. Searching Keywords. We used the following terms for
the searches: “scientific names of CAMH + aging, age” and
“names of herbal medicines of CAMH + aging, age.”

3. Results and Discussion

3.1. List of TAEs from the “Dongeuibogam”. The TAEs of
928 IMHs in the “Dongeuibogam” were divided by simple

descriptive units to achieve 3,808 TAEs. In the first step,
TAEs for disease treatments were excluded, resulting in 593
TAEs. Of this subset, overlapping TAEs were combined into
a singular TAE list containing 333 TAEs. In the second step,
299 TAEs were excluded as they described general health.
Thus, 104 TAEs specifically related to aging were selected. In
order to validate the above processes, we consulted a survey of
experts. Ten out of 11 respondents agreed with the validity of
the first step, while one respondent disagreed (90.9% versus
9.1%). With regard to the validity of the second step, 8 out of
10 respondents agreed (80% versus 20%) (Table 1).

TAEs selected through the processes described above
were further divided into 11 types of lists: 21 skin-related
TAEs, 15 hair-related TAEs, 15 musculoskeletal TAEs, 14
sensory organ-related TAEs, 12 TAEs related to the extension
of life span, 13 cognitive function-related TAEs, 5 tooth-
related TAEs, 5 sexual function-related TAEs, 2 urination-
related TAEs, 1 oral health-related TAE, and 1 respiratory
function-related TAE. Classified TAEs were further assessed
for proper categorization via questionnaires. In the end,
depending upon the TAE, the agreement ratio for validation
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Figure 3: 3rd research process. Preliminary evaluation of the antiaging effects of CAMHs via analysis of previous studies.

Table 1: Results of survey regarding study methods.

Question
The number of
respondents for

“validity” =𝑁 (%)

The number of
respondents for
“no validity” =
𝑁 (%)

Total respon-
dents/total

subjects =𝑁 (%)

1 𝑁 = 10 (90.9%) 𝑁 = 1 (9.1%) 𝑁 = 11/26
(42.3%)

2 𝑁 = 8 (80%) 𝑁 = 2 (20%) 𝑁 = 8/26
(38.5%)

of each type ranged from 38.5% to 100%. Two TAEs were
excluded as these lists had less than 50% agreement on the
validation and, therefore, 102 TAEs were finalized for further
analysis. In order to avoid overlapping TAE lists, they are
summarized with the lists of CAMHs as follows.

Total of 102 TAEs and 94 CAMHs Divided into 11 Subtypes
(Some Items Were Medicinal Herbs Containing One or More
TAEs and Were Excluded)

TAE/The Number of Respondents for “Validity” = 𝑁(%)/
CAMHs

(i) Skin-Related: 21 TAEs and 22 CAMHs

Skin becomes glossy/9 (69.2%)/Ginseng Radix

Removes the wrinkles even from an old man/13
(100%)/Endocarpium Castaneae Mollissimae
Adds sheen to the face of the age/12 (92.3%)/Suis
Unguis
Adds sheen to the face/10 (76.9%)/Leonuri Herba
Adds sheen to the face/10 (76.9%)/Benincasae Semen
Adds sheen to the face/10 (76.9%)/Batryticatus Bom-
byx
Adds sheen to the face/10 (76.9%)/Lithar Gyrum
Improves complexion/10 (76.9%)/Leonuri Herba
Adds sheen to the face/10 (76.9%)/Margaritum
Removes wrinkles/12 (92.3%)/Cervi Cornu
Fattens, whitens, and brightens the person/9
(69.2%)/Human milk
Improves facial complexion/9 (69.2%)/Rubi Fructus
Restores luster to a person/10 (76.9%)/Schisandrae
Fructus
Makes the facial skin smoother/10 (76.9%)/Cervi
Cornu
Makes the face look young/12 (92.3%)/Poria Scle-
rotium
Adds smoothness to the face/11 (84.6%)/Honey
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Adds sheen to the face/10 (76.9%)/Trichosanthis
Radix, Persicae Flos, and AdepsSelenarcti et Ursi
Removes wrinkles on the hands and face/12
(92.3%)/Trichosanthis Radix
Adds sheen to the face/10 (76.9%)/Ligustici Tenuis-
simi Rhizoma et Radix and Angelicae Dahuricae
Radix
Makes the face younger/13 (100%)/Atractylodis Rhi-
zoma (Atractylodis Rhizoma Alba) and Polygonati
Rhizoma
Improves facial complexion/9 (69.2%)/PersicaeFlos,
Benincasae Semen, Rubi Fructus, Cinnabaris, and
Margaritum.

(ii) Hair-Related: 15 TAEs and 12 CAMHs

Reinforces the teeth and the hair/10 (76.9%)/Zan-
thoxyli Pericarpium
The hair becomes black again/11 (84.6%)/Sasemi
Semen
The beard and hair do not become white/11 (84.6%)/
Sophorae Fructus
The beard will turn black/11 (84.6%)/Oil of the Jug-
landis Semen and Root of Musa basjooSieb. et Zucc
Thewhite hairwill turn black again/11 (84.6%)/Sieges-
beckia Herba
Blackens the hair/11 (84.6%)/Mori Fructus and Eclip-
tae Herba
Changes the white hair to black/11 (84.6%)/Mori
Fructus
The hair will become longer/10 (76.9%)/Adeps Sele-
narcti et Ursi
Makes the hair and beard black, glossy and shiny/12
(92.3%)/Oil of the Juglandis Semen
Thewhite beard will be dyed black/12 (92.3%)/Juglan-
dis Semen
Makes the hair and beard grow and changeswhite hair
to black/13 (100%)/Ecliptae Herba
Makes the hair grow/8 (61.5%)/Root of Musa basjoo
Sieb. et Zucc and Sasemi Semen
Makes the hair grow and become black/13 (100%)/
Adeps Selenarcti et Ursi
Prevents the hair from becoming white/12 (92.3%)/
Achyranthis Radix
Blackens the hair/12 (92.3%)/Sophorae Fructus, Reh-
manniae Radix (Rehmanniae Radix Crudus, Reh-
manniae Radix Preparata), and Polygoni Multiflori
Radix.

(iii) Musculoskeletal-Related: 14 TAEs and 23 CAMHs

Cures the weakness of legs/5 (38.5%)/exclusion

Strengthens the bones/9 (69.2%)/Magnetitum
Strengthens the muscles and bones/9 (69.2%)/Acan-
thopanacis Cortex
Makes the body feel light/11 (84.6%)/Chrysanthe-
miFlos, Euryales Semen, Lycii Fructus, Colophonum,
Nelumbinis Semen, Acanthopanacis Cortex, Reh-
manniae Radix (Rehmanniae Radix Crudus, Reh-
manniae Radix Preparata), Acori Gramineri Rhi-
zoma, Asparagi Tuber, Atractylodis Rhizoma (Atract-
ylodis Rhizoma Alba), Cuscutae Semen, Pini Korai-
ensis Semen, Sasemi Semen, Polygonati Rhizoma
Strengthens the muscles and bones/9 (69.2%)/Sieges-
beckia Herba
Strengthens themuscles and bones/9 (69.2%)/Chaen-
omelis Fructus
Strengthens the muscles and bones/9 (69.2%)/
Eucommiae Cortex
Strengthens the muscles/8 (61.5%)/Animalis Nervus;
exclusion
Strengthens the power/7 (53.8%)/Rubi Fructus
Strengthens the muscles/7 (53.8%)/Chaenomelis
Fructus
Helps one gain power/7 (53.8%)/Epimedii Herba,
Rehmanniae Radix (Rehmanniae RadixCrudus, Reh-
manniae Radix Preparata)
Gives strength/7 (53.8%)/Rubi Fructus
Strengthens the muscles and bones/8 (61.5%)/Chry-
santhemi Flos, Cervi Parvum Cornu, Schisandrae
Fructus
Strengthens the muscles/7 (53.8%)/Polygoni Multi-
flori Radix
Treats a general lack of enthusiasm/7 (53.8%)/Lycii
Fructus.

(iv) Related to the 5 Sensory Organs: 14 TAEs and 47 CAMHs

Enhances eyesight/9 (69.2%)/Brassica Rapae Radix
Seu Folium, Natrii Chloridum, Galla Rhois, Nae-
morhedi Jecur
Enhances eyesight and hearing abilities/10 (76.9%)/
Acori Gramineri Rhizoma
Enhances eyesight/9 (69.2%)/Chrysanthemi Flos,
Canitis Fel, Cassiae Leaves, Cassiae Semen,Azuritum,
Sophorae Fructus, Malachitum, Brassica Rapae Radix
Seu Folium, Equiseti Herba, Rubi Fructus, Serpentis
Periostracum, Haliotidis Concha, Asiasari Radix et
Rhizoma, NatriiChloridum, GallaRhois, BovisJecur,
Human milk, Suis Testis, Gapsellae Bursa-pastoris
Semen, Citrus Unshius Pericarpium, Xanthii Fructus,
Naemorhedi Jecur, Sal, AtractylodisRhizoma Atract-
ylodisRhizoma Alba, LepiJecur, Cuscutae Semen,
Phellodendri Cortex, and Coptidis Rhizoma
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Enhances eyesight and cures weak vision/9 (69.2%)/
Sophorae Fructus, Vespertilii Excrementum, and
Naemorhedi Jecur
Treats blurred vision/9 (69.2%)/Viticis Fructus
Treats blurred vision/9 (69.2%)/Cicadae Periostra-
cum
Treats blurred vision/9 (69.2%)/GalliMasOsNigri Fel
The vision is unclear/7 (53.8%)/Lutrae Fel
Brighten the eyes/9 (69.2%)/Siegesbeckia Herba
Enhances the vision/9 (69.2%)/Citrus Unshius Peri-
carpium
Improves the eyesight/9 (69.2%)/Serpentis Perios-
tracum and Human milk
Cures the weak vision/9 (69.2%)/Mirabilitum
Cures the weak vision/9 (69.2%)/Lepi Jecur
Makes the hearing and the vision better/10
(76.9%)/Euryales Semen.

(v) Related to Extension of Life Span: 12 TAEs and 37 CAMHs

Lengthens the life/13 (100%)/Poria Sclerotium
Keeps one young/13 (100%)/Chrysanthemi Flos,
Euryales Semen, Poria Sclerotium, Nelumbinis
Semen, and Acanthopanacis Cortex
Elongates the life/13 (100%)/Atractylodis Rhizoma
(Atractylodis Rhizoma Alba)
Keeps one young/12 (92.3%)/Euryales Semen
Keeps one young/13 (100%)/Cervi Parvum Cornu
Ensures a long life/12 (92.3%)/Nelumbinis Semen
Ensures a long life/12 (92.3%)/Lycii Fructus
Keeps one young/13 (100%)/Cervi Parvum Cornu,
Mori Fructus, Colophonum, Rehmanniae Radix
(Rehmanniae Radix Crudus, Rehmanniae Radix
Preparata), Acori Gramineri Rhizoma, Atractylodis
Rhizoma (Atractylodis Rhizoma Alba), Polygoni
Multiflori Radix, Pini Koraiensis Semen, Sasemi
Semen, and Polygonati Rhizoma
Elongates the life/12 (92.3%)/Thujae Orientalis
Folium, Poria Sclerotium, Colophonum, Nelumbinis
Semen, Acanthopanacis Cortex, Acori Gramineri
Rhizoma, Asparagi Tuber, Atractylodis Rhizoma
(Atractylodis Rhizoma Alba), Cuscutae Semen,
Polygoni Multiflori Radix, Pini Koraiensis Semen,
and Sasemi Semen
Elongates the life/13 (100%)/Human milk
Elongates the life/13 (100%)/Chrysanthemi Flos,Thu-
jae Orientalis Folium, Acori Gramineri Rhizoma,
Atractylodis Rhizoma (Atractylodis Rhizoma Alba),
and Polygoni Multiflori Radix

Ensures a long life/12 (92.3%)/Euryales Semen, Soph-
orae Fructus, Atractylodis Rhizoma (Atractylodis
Rhizoma Alba), Sasemi Semen, and Multae Flores;
exclusion.

(vi) Cognitive Functions-Related: 12 TAEs and 9 CAMHs

Cures forgetfulness/10 (76.9%)/Calculus, Polygalae
Radix, Hominis Placenta, Suis Cordis, and Aranea
Ventricosa Cobwe (exclusion)
Cures forgetfulness/10 (76.9%)/Ginseng Radix
Makes one smart/9 (69.2%)/Acori Gramineri Rhi-
zoma
Cures forgetfulness/10 (76.9%)/Hoelen cum Radix
Cures forgetfulness/10 (76.9%)/Aranea Ventricosa
Cobwe; exclusion
Nurtures the spirit/9 (69.2%)/Nelumbinis Semen
Makes one smart/9 (69.2%)/PolygalaeRadix, Alpiniae
Oxyphyllae Fructus, and Ginseng Radix
Makes one smart/9 (69.2%)/Acori Gramineri Rhi-
zoma
Makes one smart/9 (69.2%)/Polygalae Radix
Makes one smart/8 (61.5%)/Acori Gramineri Rhi-
zoma
Cures forgetfulness/10 (76.9%)/Calculus
Makes one’s mind feel cool/8 (61.5%)/Nelumbinis
Semen
Cools the head and eyes/6 (46.2%)/exclusion.

(vii) Tooth–Related: 5 TAEs and 9 CAMHs

Reinforces the teeth and the hair/11 (84.6%)/Zan-
thoxyli Pericarpium
Reinforces the teeth/9 (69.2%)/Bovis Dens
Reinforces the teeth/9 (69.2%)/Drynariae Rhizoma,
Sophorae Fructus, Cervi ParvumCornu, Natrii Chlo-
ridum, and Tribuli Fructus
Strengthens the teeth/9 (69.2%)/Ashes of a sheep’s
Tibia, Sal
Stimulates the growth of teeth/8 (61.5%)/Cervi
Parvum Cornu.

(viii) Related to Sexual Functions: 5 TAEs and 7 CAMHs

Strengthens the sexual function/7 (53.8%)/Passeris
Caro
Cures the impotence/9 (69.2%)/Bombyxmori L.
Strengthens the sexual function/8 (61.5%)/Passeris
Caro
Cures the impotence/9 (69.2%)/Canitis Penis et
Testis, Rubi Fructus, Otariae Testis et Penis, Achyran-
this Radix, Epimedii Herba
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Cures the impotence/9 (69.2%)/Canitis Penis et
Testis.

The following 4 TAEs are for disease treatment. But they
were selected as TAEs because they have the words, “the
elderly.”

(ix) Urination-Related: 2 TAEs and 2 CAMHs

Cures the abnormal urination of the elderly/8
(61.5%)/Corni Fructus
Cures the enuresis of the elderly/8 (61.5%)/Achyran-
this Radix.

(x) Oral Health-Related: 1 TAE and 1 CAMH

Cures the canker sore of the elderly/8 (61.5%)/Human
milk.

(xi) Respiratory Function-Related: 1 TAE and 1 CAMH

Cures the chronic cough of the elderly/8 (61.5%)/
Armeniacae Semen.

3.2. Lists of CAMHs in the “Dongeuibogam”. Ninety-seven
medicinal herbs associated with at least one TAE were
selected from the “Dongeuibogam.” Among these herbs, three
items were excluded because “Multae Flores” and “Animalis
Nervus” stand for various flowers and multiple animals’
muscles, respectively. In addition, the unreasonable item,
“Aranea ventricosa cobweb,” was also excluded. Therefore,
94 CAMHs were finally selected. These candidates were
divided into categories for either internal or external use, and
were then subdivided into plant-derived, animal-derived, and
mineral-derived medicinal herbs as follows.

CAMHs were Divided into Categories for Either Internal or
External Use, Subdivided into Plant-Derived, Animal-Derived,
and Mineral-Derived Medicinal Herbs

(i) 69 CAMHs for Internal Use

45 Plant-Derived Medicinal Herbs. Acanthopanacis Cortex/
Achyranthis Radix/Acori Gramineri Rhizoma/Alpiniae Oxy-
phyllae Fructus/Armeniacae Semen/Asiasari Radix et Rhi-
zoma/Asparagi Tuber/Atractylodis Rhizoma (Atractylodis
Rhizoma Alba)/Brassica Rapae Radix Seu Folium/Cassiae
Leaves/Chaenomelis Fructus/Chestnut/Chrysanthemi Flos/
Citrus Unshius Pericarpium/Colophonum/Coptidis Rhi-
zoma/Corni Fructus/Cuscutae Semen/Ecliptae Herba/Epi-
medii Herba/Equiseti Herba/Eucommiae Cortex/Eurya-
les Semen/Gapsellae Bursa-pastoris Semen/Ginseng Radix/
Hoelen cum Radix/Lycii Fructus/Mori Fructus/Nelumbinis
Semen/Persicae Flos/Phellodendri Cortex/Pini Koraiensis
Semen/Polygalae Radix/Polygonati Rhizoma/Polygoni Mul-
tiflori Radix/Poria Sclerotium/Rehmanniae Radix (Rehman-
niae Radix Crudus, Rehmanniae Radix Preparata)/Rubi
Fructus/Sasemi Semen/Schisandrae Fructus/Siegesbeckia

Herba/Sophorae Fructus/Thujae Orientalis Folium/Viticis
Fructus/Xanthii Fructus.

20 Animal-Derived Medicinal Herbs. Bombyx mori L./Bovis
Calculus/Bovis Jecur/Canitis Fel/Canitis Penis et Testis/
Cervi Cornu/Cervi Parvum Cornu/Cicadae Periostracum/
Haliotidis Concha/Hominis Placenta/Honey/Human milk/
Lepi Jecur/Naemorhedi Jecur/Otariae Testis et Penis/Pas-
seris Caro/Serpentis Periostracum/Suis Cordis/Suis Testis/
Vespertilii Excrementum.

4 Mineral-Derived Medicinal Herbs. Azuritum/Cinnabaris/
Magnetitum/Malachitum.

(ii) 25 CAMHs for External Use

13 Plant-Derived Medicinal Herbs. Angelicae Dahuricae
Radix/Benincasae Semen/Cassiae Semen/Drynariae Rhi-
zoma/Endocarpium Castaneae Mollissimae/Galla Rhois/
Juglandis Semen (Oil of the Juglandis Semen)/Leonuri
Herba/Ligustici Tenuissimi Rhizoma et Radix/Root of Musa
basjoo Sieb. et Zucc/Tribuli Fructus/Trichosanthis Radix/
Zanthoxyli Pericarpium.

7 Animal-Derived Medicinal Herbs. Adeps Selenarcti et
Ursi/Batryticatus Bombyx/Bovis Dens/Galli Mas Os Nigri
Fel/Lutrae Fel/Suis Unguis/Tibia of a sheep’s ashes.

5 Mineral-Derived Medicinal Herbs. Lithar Gyrum/Margari-
tum/Natrii Chloridum/Natrii Sulfas/Sal.

Lastly, these were classified utilizing TAEs as well (since
there were medicinal herbs possessing one or more TAEs,
some items overlapped; as explained previously).

3.3. Preliminary Evaluation of the Antiaging Effects of CAMHs
via Analysis of Previous Studies. Through discussion with
advisory panels, the authors selected 47 kinds of CAMHs
(i.e., 43 plant-derived kinds and 4 animal-derived kinds) that
are commercially available and widely utilized by KMDs. A
total of 3,146 studies of 47 CAMHs were found; of these, 363
studies were concerned with antiaging effects, resulting in an
average of 7.7 publications per candidate herb (Table 2).

As depicted in Table 2, 43 kinds of CAMHs were stud-
ied and their antiaging activity was corroborated by more
than one research study (except Equiseti Herba, Gapsellae
Bursa-pastoris Semen, Poria Sclerotium, Siegesbeckia Herba,
Sophorae Fructus, and Viticis Fructus). Among these pub-
lications, there were medicinal herbs assessed in multiple
studies with various references to their potency against aging.
For instance, there were 58 publications found for Lycii
Fructus, 25 for Epimedii Herba, 24 for Polygoni Multiflori
Radix, and 23 forMori Fructus. In contrast, only one relevant
study each was found for Euryales Semen, Thujae Orientalis
Folium, and Xanthii Fructus. However, regardless of the
number of previous studies, the finalized list of CAMHs
should be investigated for their antiaging potency because
these CAMHs were carefully selected by TAE criteria that
were agreed upon by the consultation and agreement of
experts.



8 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
2:
Pr
eli
m
in
ar
y
ev
al
ua
tio

n
of

th
ea

nt
ia
gi
ng

eff
ec
ts
of

47
CA

M
H
sv

ia
an
al
ys
is
of

pr
ev
io
us

stu
di
es
.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e
Pl
an
t-d

er
iv
ed

m
ed
ic
in
al
he
rb
s

Ac
an
th
op

an
ac
is
C
or
te
x

V
T
(2
)

(1
)S

,R
,N

/s
up

pr
es
sio

n
of

ox
id
at
iv
eD

N
A
da
m
ag
ei
n
ly
m
ph

oc
yt
es

[7
]

(2
)R

/p
ro
m
ot
io
n
of

B.
ad
ol
es
ce
nt
is
(p
ro
bi
ot
ic
s)
[8
]

Ac
hy
ra
nt
hi
sR

ad
ix

V
T
(3
)

(1
)S

/p
ro
te
ct
so

xi
da
tiv

ed
am

ag
et
o
D
N
A
[9
]

(2
)S

/in
cr
ea
se
sD

PP
H
ra
di
ca
ls
ca
ve
ng

in
g
ac
tiv

ity
[1
0]

(3
)P
,S
/in

cr
ea
se

ac
tiv

ity
of

SO
D
an
d
G
SH

-P
x
[1
1]

V
V
(1
1)

(1
)P
,S
/in

cr
ea
se

ly
m
ph

oc
yt
ep

ro
lif
er
at
io
n
ac
tiv

ity
[1
2]

(2
)R

/d
ec
re
as
es

W
BC

co
un

ts
in

m
ic
ew

ith
in
du

ce
d
ar
th
rit
is
[1
3]

(3
)P
,S
/im

pr
ov
et
he

ac
tio

ns
of

en
ha
nc
in
g
m
em

or
y
an
d
en
du

ra
nc
e[
14
]

(4
)S

/in
cr
ea
se
se

xp
re
ss
io
n
of

BM
P-
2
in

bo
ne

tis
su
eo

n
al
bu

m
en

le
ve
ls
[1
5]

(5
)S

/im
pr
ov
es

ac
tiv

ity
of

SO
D
[1
6]

(6
)P
,S
,N

/n
on

en
zy
m
eg

ly
ca
tio

n
in

D
-g
al
ac
to
se

[1
7]

(7
)P
,S
/r
es
to
re

de
fic
ie
nc
y
of

th
ei
m
m
un

es
ys
te
m

[1
8]

(8
)R

/p
re
ve
nt
sa

ut
oi
m
m
un

ei
nfl

am
m
at
or
y
jo
in
td

ise
as
es

(C
D
56
,I
L-
1𝛽
)[
19
]

(9
)O

/r
ed
uc
es

se
ru
m

le
ve
ls
of

TN
F-
𝛼
an
d
PG

E2
co
lla
ge
n-
in
du

ce
d
ar
th
rit
is
[2
0]

(1
0)

O
/d
ec
re
as
es

CR
P
an
d
W
BC

le
ve
ls
in

in
du

ce
d
ar
th
rit
is
[2
1]

(1
1)
R/
de
cr
ea
se
sW

BC
co
un

ts
in

in
du

ce
d
ar
th
rit
is
[2
2]

C
(1
)

(1
)C

/im
pr
ov
es

os
te
oa
rt
hr
iti
s[
23
]

R
(3
)

(1
)S

/a
nt
i-i
nfl

am
m
at
or
y
pl
an
ts
ap
on

in
s[
24
]

(2
)S

/d
ec
re
as
es

bo
ne

lo
ss
in

O
V
X
ra
ts
by

in
hi
bi
tin

g
os
te
oc
la
st
fo
rm

at
io
n
[2
5]

(3
)R

/im
pr
ov
es

os
te
op

or
os
is
[2
6]

Ac
or
iG

ra
m
in
er
iR

hi
zo
m
a

V
T
(3
)

(1
)R

/p
ro
m
ot
es

C.
bu
ty
ric

um
(p
ro
bi
ot
ic
s)
[8
]

(2
)P
,S
,N

/a
bs
en
ce

of
in
hi
bi
to
ry

ac
tiv

iti
es

on
AC

hE
[2
7]

(3
)R

,N
/r
ep
ai
rt
he

de
ge
ne
ra
tio

n
of

ne
ur
ob

la
sto

m
ac

el
ls
by

CT
10
5
ex
pr
es
sio

n
[2
8]

V
V
(1
)

(1
)P
,S
,R

/im
pr
ov
ec

og
ni
tiv

ef
un

ct
io
n
in

ag
ed

an
im

al
s[
29
]

R
(1
)

(1
)S

/a
lle
vi
at
es

ag
e-
re
lat
ed

de
m
en
tia

an
d
m
em

or
y
im

pa
irm

en
t[
2]

A
lp
in
ia
eO

xy
ph

yl
la
eF

ru
ct
us

V
T
(1
)

(1
)P
,S
/a
nt
io
xi
da
nt

an
d
fre

er
ad
ic
al
sc
av
en
gi
ng

po
te
nt
ia
lo
fy
ak
uc
hi
no

ne
B
de
riv

at
iv
es

[3
0]

V
V
(2
)

(1
)S

,N
/a
lp
in
ia
pr
ot
oc
at
ec
hu

ic
ac
id

pr
ot
ec
ts
ag
ai
ns
to

xi
da
tiv

ed
am

ag
ea

nd
st
re
ss
[3
1]

(2
)P
,S
,N

/e
le
va
te
d
sp
le
ni
cw

ei
gh
ts,

in
cr
ea
se
d
ac
tiv

iti
es

of
G
SH

-P
X,

an
d
CA

T
[3
2]

A
rm

en
ia
ca
eS

em
en

V
T
(2
)

(1
)S

/in
cr
ea
se
st
ot
al
an
tio

xi
da
nt

ac
tiv

ity
(T
A
A
)[
33
]

(2
)P

/in
cr
ea
se
si
n
vi
tro

ac
tiv

ity
of

al
m
on

d
sk
in

po
ly
ph

en
ol
sf
or

sc
av
en
gi
ng

fre
er

ad
ic
al
sa

nd
in
du

ce
sq

ui
no

ne
re
du

ct
as
e[
34
]

V
V
(5
)

(1
)P

/in
cr
ea
se
sb

on
em

as
s[
35
]

(2
)P

/in
cr
ea
se
sa

ct
iv
iti
es

of
SO

D
,G

SH
-P
x,
an
d
th
el
iq
ui
d
flu

id
ity

of
th
ee

ry
th
ro
cy
te
m
em

br
an
e[
36
]

(3
)P

/in
cr
ea
se
st
he

la
g
tim

et
o
LD

L
ox
id
at
io
n
[3
7]

(4
)P

/e
nh

an
ce
sr
at
w
or
ki
ng

m
em

or
y
in

th
eM

or
ris

w
at
er

m
az
e[
38
]

(5
)P

/d
ow

nr
eg
ul
at
es

th
el
ev
el
so

fp
ro
in
fla
m
m
at
or
y
cy
to
ki
ne
s(
in
te
rle

uk
in

[I
L]
-1
𝛽
,t
um

or
ne
cr
os
is
fa
ct
or
-𝛼
,a
nd

in
te
rfe

ro
n-
𝛾
)a

nd
up

re
gu
lat
es

th
el
ev
el
so

fa
nt
i-i
nfl

am
m
at
or
y
cy
to
ki
ne
s(
IL
-4
,I
L-
2,
an
d
IL
-1
0)

[3
9]

C
(3
)

(1
)S

/in
cr
ea
se
se

ry
th
ro
cy
te
SO

D
ac
tiv

ity
[4
0]

(2
)P

/r
es
ist
so

xi
da
tiv

ed
am

ag
e(
ch
an
ge
si
n
pl
as
m
aF

(2
)-
iso

pr
os
ta
ne

le
ve
ls)

[4
1]

(3
)P

/C
/r
es
to
re

so
la
rs
ki
n
flu

or
es
ce
nc
e[
42
]

As
ia
sa
ri
Ra

di
x
et
Rh

iz
om

a
V
T
(1
)

(1
)S

/e
xh

ib
its

D
PP

H
ra
di
ca
ls
ca
ve
ng

in
g
ac
tiv

ity
[4
3]



Evidence-Based Complementary and Alternative Medicine 9

Ta
bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e

As
pa
ra
gi
Tu

be
r

V
T
(1
)

(1
)S

/s
tim

ul
at
es

os
te
ob

la
st
di
ffe
re
nt
ia
tio

n
an
d
in
hi
bi
ts
os
te
oc
la
st
ge
ne
ra
tio

n
[4
4]

V
V
(1
)

(1
)P
,S
/in

cr
ea
se
d
th
es

pl
ee
n
in
de
x
an
d
th
eS

O
D
ac
tiv

ity
w
ith

po
ly
sa
cc
ha
rid

es
an
d
aq
ue
ou

se
xt
ra
ct
so

ft
he

ro
ot
s[
45
]

R
(1
)

(1
)S

/r
ed
uc
es

ag
e-
re
lat
ed

de
m
en
tia

an
d
m
em

or
y
im

pa
irm

en
t[
2]

At
ra
ct
yl
od

is
Rh

iz
om

a
(A
tr
ac
ty
lo
di
sR

hi
zo
m
aA

lb
a)

V
V
(3
)

(1
)S

,N
/r
ed
uc
et
he

le
ve
ls
of

M
D
A
,L
ip
o,
an
d
th
ea

ct
iv
ity

of
M
AO

in
se
ru
m

an
d
br
ai
n
tis
su
e[
46

]
(2
)O

/im
pr
ov
es

ar
th
rit
is
sc
or
e[
47
]

C
(2
)

(1
)N

/r
ed
uc
es

Cr
ow

’s
fe
et
ar
ea

(a
nt
iw
rin

kl
ef
or

ey
e)
[4
8]

(2
)N

/r
ed
uc
es

Cr
ow

’s
fe
et
ar
ea

(a
nt
iw
rin

kl
ef
or

ey
e)
[4
9]

R
(2
)

(1
)S

/r
ed
uc
es

ag
e-
re
lat
ed

de
m
en
tia

an
d
m
em

or
y
im

pa
irm

en
t[
2]

(2
)S

/r
ed
uc
es

gl
au
co
m
a[

50
]

Ca
ss
ia
eL

ea
ve
s

V
T
(2
)

(1
)S

/h
as

eff
ec
to

n
es
tro

ge
n
re
ce
pt
or
-(
ER

-)
po

sit
iv
eM

CR
-7

ce
ll
pr
ol
ife
ra
tio

n
[5
1]

(2
)P

/p
er
ox
yn

itr
ite

sc
av
en
gi
ng

[5
2]

V
V
(1
)

(1
)S

/r
ed
uc
es

in
tr
ao
cu
la
rp

re
ss
ur
e[
53
]

Ch
ae
no

m
el
is
Fr
uc
tu
s

V
V
(3
)

(1
)P

/im
pr
ov
es

ag
in
g
in

cu
ltu

re
d
ra
tfi

br
ob

la
sts

[5
4]

(2
)O

/im
pr
ov
es

ar
th
rit
is
in
de
x
(th

ei
nc
id
en
ce

of
ar
th
rit
is
an
d
th
ed

eg
re
eo

fj
oi
nt

ed
em

a)
[5
5]

(3
)R

/im
pr
ov
es

th
ea

ge
d
ov
ar
ie
ct
om

iz
ed

ra
to

fp
os
tm

en
op

au
sa
lo
ste

op
or
os
is
[5
6]

R
(1
)

(1
)S

/im
pr
ov
es

os
te
oa
rt
hr
iti
s[
57
]

Ch
es
tn
ut

V
T
(6
)

(1
)R

/in
cr
ea
se
st
he

sc
av
en
gi
ng

eff
ec
to

n
D
PP

H
ra
di
ca
ls
[5
8]

(2
)N

/p
ro
te
ct
sh

yd
ro
ge
n
pe
ro
xi
de
-in

du
ce
d
ox
id
at
iv
eD

N
A
da
m
ag
e[
59
]

(3
)R

/in
cr
ea
se
st
he

sc
av
en
gi
ng

eff
ec
to

n
D
PP

H
ra
di
ca
ls
[6
0]

(4
)N

/in
hi
bi
ts
el
as
ta
se

ac
tiv

ity
(a
nt
iw
rin

kl
ee

ffe
ct
)[
61
]

(5
)N

/in
hi
bi
ts
el
as
ta
se

ac
tiv

ity
(a
nt
iw
rin

kl
ee

ffe
ct
)[
62
]

(6
)R

/in
hi
bi
ts
ty
ro
sin

as
ea

ct
iv
ity

[6
3]

Ch
ry
sa
nt
he
m
iF

lo
s

V
T
(2
)

(1
)S

/h
as

effi
ca
cy

as
an

an
tio

xi
da
nt

an
d
in
hi
bi
ts
th
ef
or
m
at
io
n
of

m
el
an
in

an
d
an
tim

ut
ag
en
ic
ity

[6
4]

(2
)R

/im
pr
ov
es

an
tia

lle
rg
ic
co
sm

ec
eu
tic

al
s[
65
]

V
V
(1
)

(1
)P
,S
/d
ec
re
as
eM

D
A
co
nt
en
ta
nd

Ac
h
E
ac
tiv

ity
an
d
in
cr
ea
se

SO
D
ac
tiv

ity
in

ag
in
g
m
ic
e[

66
]

R
(1
)

(1
)S

/r
ed
uc
es

gl
au
co
m
a[

50
]

Ci
tr
us

U
ns
hi
us

Pe
ric

ar
pi
um

V
T
(2
)

(1
)P
,S
/in

cr
ea
se

an
tio

xi
da
tiv

ea
nd

ph
ot
op

ro
te
ct
iv
ee

ffe
ct
so

fc
ou

m
ar
in
s[
67
]

(2
)S

/d
ec
re
as
es

M
M
P-
1m

RN
A
ex
pr
es
sio

n
[6
8]

R
(1
)

(1
)S

/im
pr
ov
es

im
po

te
nc
e[
69
]

C
ol
op

ho
nu

m

V
T
(3
)

(1
)O

/in
hi
bi
ts
N
O
pr
od

uc
tio

n
an
d
RO

S
ge
ne
ra
tio

n
in

LP
S-
st
im

ul
at
ed

RA
W
26
4.
7
ce
lls

[7
0]

(2
)O

/r
ed
uc
es

D
PP

H
fre

er
ad
ic
al
s[
71
]

(3
)N

,O
/in

cr
ea
se

RO
S
sc
av
en
gi
ng

eff
ec
ts
[7
2]

V
V
(4
)

(1
)P

/in
hi
bi
ts
Fe
(2
+)
-in

du
ce
d
lip

id
pe
ro
xi
da
tio

n
[7
3]

(2
)N

/in
cr
ea
se
sm

em
br
an
efl

ui
di
ty
in

Li
ve
r[
74
]

(3
)N

/a
tte

nu
at
es

ox
yg
en

ra
di
ca
ls
an
d
ac
tiv

at
es

sc
av
en
ge
re

nz
ym

es
[7
5]

(4
)N

/d
ec
re
as
es

LD
L-
ch
ol
es
te
ro
ll
ev
el
s[
76
]

C
(1
)

(1
)N

,O
/s
ki
n-
lift

in
g
eff
ec
ta
nd

ad
ec
re
as
ei
n
co
rn
eo
cy
te
s[
77
]

C
op

tid
is
Rh

iz
om

a
V
T
(1
)

(1
)P
,S
/in

hi
bi
ti
nd

ol
ea
m
in
e2

,3
-d
io
xy
ge
na
se

ac
tiv

ity
[7
8]

R
(2
)

(1
)P
,S
/h
ig
he
ra

ct
iv
ity

th
an

do
ne
pe
zi
l(
co
m
pu

ta
tio

na
lp
ha
rm

ac
eu
tic

al
an
al
ys
is)

[7
9]

(2
)S

/in
cr
ea
se
sa

nt
io
xi
da
nt
si
n
de
m
en
tia

[8
0]



10 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e

C
or
ni

Fr
uc
tu
s

V
T
(1
2)

(1
)P
,S
,N

/in
hi
bi
tA

G
Es

in
th
ed

ia
be
tic

ki
dn

ey
[8
1]

(2
)S

/in
cr
ea
se
sa

nt
i-A

Ch
E
ac
tiv

iti
es

[8
2]

(3
)N

/in
cr
ea
se
sc

el
la
ct
iv
ity

an
d
CD

K4
m
RN

A
co
nt
en
ta
nd

de
cr
ea
se
sc

yc
lin

D
1m

RN
A
co
nt
en
t[
83
]

(4
)N

/d
ec
re
as
es

th
ec

el
la
ct
iv
ity

an
d
in
cr
ea
se

th
ec

on
te
nt
so

f𝛽
-g
al
ac
to
sid

as
ea

nd
th
ep

os
iti
ve

ce
ll
nu

m
be
ro

fp
16

[8
4]

(5
)R

/in
cr
ea
se
sS

O
D
an
d
ca
ta
la
se

ac
tiv

iti
es

[8
5]

(6
)S

/In
cr
ea
se
sa

nt
io
ste

op
or
ot
ic
eff
ec
ts
(r
ad
ic
al
sc
av
en
gi
ng

ac
tiv

ity
)[
9]

(7
)S

/in
hi
bi
ts
fre

er
ad
ic
al
sa

nd
AG

Es
fo
rm

at
io
n
[8
6]

(8
)R

/in
hi
bi
ts
C
or
ni

Fr
uc
tu
se

xt
ra
ct
so

n
AG

Es
[8
7]

(9
)N

,R
/in

cr
ea
se
sr
ad
ic
al
sc
av
en
gi
ng

ac
tiv

ity
in

th
eD

PP
H
as
sa
y
[8
8]

(1
0)

O
/p
ro
te
ct
st
he

hy
dr
og
en

pe
ro
xi
de
-in

du
ce
d
da
m
ag
eo

fH
EI
-O

C1
au
di
to
ry

ce
lls

[8
9]

(1
1)
O
/e
nh

an
ce
st
he

pr
ol
ife
ra
tio

n
of

cu
ltu

re
d
sp
le
no

cy
te
sa

nd
th
ym

oc
yt
es

[9
0]

(1
2)

R/
pr
om

ot
es

B.
ad
ol
es
ce
nt
is
(p
ro
bi
ot
ic
s)
[8
]

V
V
(3
)

(1
)S

/e
ffe
ct
so

fC
or
nu

so
n
N
K
ac
tiv

ity
,I
L-
2
ac
tiv

ity
,a
nd

IL
-2

m
RN

A
ex
pr
es
sio

n
in

ag
in
g
m
ic
e[
91
]

(2
)P
,S
,N

/p
ro
te
ct
ra
tm

es
an
gi
al
ce
ll
pr
ol
ife
ra
tio

n
[9
2]

(3
)N

,R
/in

cr
ea
se
𝜔
-3

fa
tty

ac
id
s(
A
LA

,E
PA

,a
nd

D
H
A
)c
on

te
nt

[9
3]

R
(2
)

(1
)S

/r
ed
uc
es

ag
e-
re
lat
ed

de
m
en
tia

an
d
m
em

or
y
im

pa
irm

en
t[
2]

(2
)S

/r
ed
uc
es

gl
au
co
m
a[

50
]

Cu
sc
ut
ae

Se
m
en

V
T
(2
)

(1
)P
,S
,N

/p
ro
te
ct
m
ur
in
eo

ste
ob

la
st
ic
M
C3

T3
-E
1c
el
ls
ag
ai
ns
tt
er
tia

ry
bu

ty
lh
yd
ro
pe
ro
xi
de
-in

du
ce
d
in
ju
ry

[9
4]

(2
)S

/s
up

pr
es
se
sg

ro
w
th

an
d
co
nt
ro
ls
ge
ne

ex
pr
es
sio

n
in

CW
R2

2R
v1

ce
lls

(p
ro
st
at
ec

an
ce
r)
[9
5]

V
V
(4
)

(1
)P
,S
/r
ed
uc
em

ito
ch
on

dr
ia
lD

N
A
de
le
tio

ns
an
d
in
cr
ea
se
st
he

ac
tiv

iti
es

of
m
ito

ch
on

dr
ia
lr
es
pi
ra
to
ry

ch
ai
n
co
m
pl
ex
es

Ia
nd

IV
[9
6]

(2
)P
,S
/in

cr
ea
se

an
tia

po
pt
os
is
eff
ec
ts
[9
7]

(3
)P
,S
,N

/in
cr
ea
se

th
ew

ei
gh
ts
of

th
et
es
te
s,
ep
id
id
ym

is,
an
d
pi
tu
ita
ry

gl
an
d
an
d
st
im

ul
at
eT

an
d
LH

se
cr
et
io
n
[9
8]

(4
)O

/p
ro
te
ct
sk

et
oc
on

az
ol
e-
in
du

ce
d
ox
id
at
iv
es

tre
ss
in

te
st
ic
ul
ar

da
m
ag
e[
99
]

C
(3
)

(1
)S

/in
cr
ea
se
ss
er
um

FS
H
le
ve
ls
(m

en
op

au
sa
ls
ym

pt
om

st
re
at
m
en
t)
[1
00
]

(2
)S

/in
cr
ea
se
sb

on
em

in
er
al
de
ns
ity

an
d
he
ig
ht

in
pr
ep
ub

es
ce
nt

ch
ild

re
n
[1
01
]

(3
)C

/im
pr
ov
es

m
em

or
y,
im

m
ed
ia
te
re
ca
ll,
re
co
gn

iti
on

,d
re
am

-d
ist
ur
be
d
sle

ep
,t
in
ni
tu
s,
an
d
de
af
ne
ss
in

ag
ed

pe
op

le
[10

2]

R
(2
)

(1
)S

/s
cr
ee
n
fo
ra

nt
ia
gi
ng

m
at
er
ia
m
ed
ic
a[

10
3]

(2
)S

/p
ot
en
tia

la
nt
io
ste

op
or
ot
ic
ag
en
t[
25
]

Ec
lip

ta
eH

er
ba

V
T
(1
)

(1
)S

/in
cr
ea
se
sa

nt
io
xi
da
nt

ca
pa
ci
ty
(B
H
T,
as
co
rb
ic
ac
id
,a
nd

ru
tin

)[
10
4]

C
(3
)

(1
)S

/in
cr
ea
se
ss
er
um

FS
H
le
ve
ls
(m

en
op

au
sa
ls
ym

pt
om

st
re
at
m
en
t)
[1
00
]

(2
)C

,S
/m

an
ag
em

en
to

fd
iff
us
eh

ai
rl
os
s[
10
5]

(3
)C

/e
ffe
ct
so

n
se
ru
m

C-
re
ac
tiv

ep
ro
te
in
,t
um

or
ne
cr
os
is
fa
ct
or
-a
lp
ha
,a
nd

in
te
rle

uk
in
-6

in
pa
tie

nt
sw

ith
ty
pe

2
di
ab
et
es

m
el
lit
us

[1
06
]

Ep
im

ed
ii
H
er
ba

V
T
(6
)

(1
)P
,S
/d
el
ay

ho
m
oc
ys
te
in
e-
in
du

ce
d
en
do

th
eli
al
ce
llu

la
rs
en
es
ce
nc
ei
nv
ol
vi
ng

ac
tiv

at
io
n
of

th
eP

I3
K/

A
KT

-e
N
O
S
sig

na
lin

g
pa
th
w
ay

[1
07
]

(2
)S

/p
ro
te
ct
so

xi
da
tiv

ed
am

ag
et
o
D
N
A
[9
]

(3
)P
,S
,N

/im
pr
ov
ec

og
ni
tiv

ef
un

ct
io
n
fo
ra

nt
ic
ho

lin
es
te
ra
se

ac
tiv

ity
[2
7]

(4
)S

,P
In
hi
bi
ts
th
eD

PP
H
ra
di
ca
lw

ith
IC

50
va
lu
es

le
ss
th
an

10
𝜇
g/
m
L
[8
6]

(5
)N

,R
/p
ro
te
ct
ox
id
at
iv
ed

am
ag
et
o
D
N
A
[8
8]

(6
)R

/d
ev
el
op

m
en
to

fn
at
ur
al
an
tio

xi
da
nt
sb

y
us
in
g
an

im
pr
ov
ed

D
.O
.a
na
ly
zi
ng

m
et
ho

d
in
clu

di
ng

sim
pl
ec

al
cu
lat
io
n
of

th
ea

re
a

un
de
rt
he

cu
rv
e[
8]



Evidence-Based Complementary and Alternative Medicine 11

Ta
bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e

V
V
(14

)

(1
)P
,S
/in

cr
ea
se

SO
D
an
d
G
SH

-P
x
ac
tiv

iti
es

an
d
in
hi
bi
ts
th
ef
or
m
at
io
n
of

LP
O
an
d
LF

[1
08
]

(2
)P
,N

,S
/r
ai
se

th
eh

yp
ot
ha
la
m
ic
m
on

oa
m
in
en

eu
ro
tr
an
sm

itt
er

le
ve
ls
an
d
im

pr
ov
es

le
ar
ni
ng

an
d
m
em

or
y
[1
09
]

(3
)S

/r
ed
uc
es

th
em

ea
n
le
ve
lo
fN

F-
𝜅
B
sig

na
lt
ra
ns
du

ct
io
n
ki
na
se
-r
ela

te
d
m
RN

A
ex
pr
es
sio

n
in

ra
ts’

sp
le
ni
cl
ym

ph
oc
yt
es

w
ith

ag
in
g

[1
10
]

(4
)P
,S
/h
av
ee

st
ro
ge
n-
lik

ea
nd

an
tio

ste
op

or
ot
ic
ac
tiv

ity
[1
11
]

(5
)P
,S
/im

pr
ov
ee

re
ct
ile

fu
nc
tio

n
of

ag
ed

ra
ts
[1
12
]

(6
)P
,R

/im
pa
ct
th
ee

xp
re
ss
io
n
of

tr
an
sc
rip

tio
n
fa
ct
or
si
n
th
eh

yp
ot
ha
la
m
us

of
ag
ed

ra
ts
[1
13
]

(7
)S

/im
pr
ov
es

os
te
op

or
os
is
[1
14
]

(8
)R

/im
pr
ov
es

es
tro

ge
ni
ce

ffe
ct
s[
11
5]

(9
)P
,S
,N

/im
pr
ov
ec

og
ni
tiv

ed
efi
ci
ts
an
d
ac
tiv

at
es

qu
ie
sc
en
tn

eu
ra
ls
te
m

ce
lls

in
ag
in
g
ra
ts
[1
16
]

(1
0)

S,
R,

N
/e
nh

an
ce

an
tio

xi
da
nt

ca
pa
ci
tie

so
ft
he

bl
oo

d
an
d
liv
er

[1
17
]

(1
1)
S/
ov
ar
ie
ct
om

y-
in
du

ce
d
os
te
op

en
ia
[1
18
]

(1
2)

R/
pr
ev
en
ts
liv
er

da
m
ag
e,
de
lay

sa
gi
ng

,a
nd

m
ak
es

sk
in

w
hi
te
[1
19
]

(1
3)

R/
ag
gr
eg
at
es

th
ed

ec
lin

eo
fx
en
ob

io
tic

m
et
ab
ol
iz
in
g
en
zy
m
ea

ct
iv
iti
es

[1
20
]

(14
)R

,N
/lo

ng
-te

rm
su
pp

le
m
en
ta
tio

n
of

EK
N
ex
tr
ac
tt
o
ra
ts
fro

m
w
ea
ni
ng

to
24

m
on

th
sm

ay
be

ab
ur
de
n
on

th
el
iv
er

fu
nc
tio

n
in

ol
d

ag
e[
12
1]

C
(2
)

(1
)S

/h
as

th
er
ap
eu
tic

eff
ec
ts
on

se
xu

al
di
so
rd
er
sa

nd
im

m
un

ol
og
ic
in
ad
eq
ua
cy

in
pa
tie

nt
sw

ith
ch
ro
ni
cr

en
al
fa
ilu

re
un

de
rg
oi
ng

he
m
od

ia
ly
sis

[1
22
]

(2
)C

/e
le
va
te
se

st
ro
ge
n
le
ve
ls
an
d
im

pr
ov
es

lip
id

m
et
ab
ol
ism

in
po

st
m
en
op

au
sa
lw

om
en

[1
23
]

R
(3
)

(1
)P
,S
/im

pr
ov
ei
m
m
un

ol
og
ic
al
eff
ec
ts
[1
24
]

(2
)S

/im
pr
ov
es

os
te
op

or
os
is
[2
5]

(3
)P
,S
,N

/e
ffe
ct
so

n
ce
ll
ge
ne
ra
tio

n,
su
rv
iv
al
tim

e,
im

m
un

om
od

ul
at
io
n,

im
pr
ov
em

en
to

fv
isc

er
al
an
d
m
et
ab
ol
ic
fu
nc
tio

ns
,a
nd

an
ti-
in
fe
ct
io
n
[1
25
]

Eq
ui
se
ti
H
er
ba

N
on

e

Eu
co
m
m
ia
eC

or
te
x

V
T
(8
)

(1
)S

/im
pr
ov
es

po
te
nt

an
tio

xi
da
nt

an
d
cy
to
pr
ot
ec
tiv

ep
ro
pe
rt
ie
s[
12
6]

(2
)S

/p
ro
te
ct
sa

ga
in
st
U
V
B-
in
du

ce
d
ox
id
at
iv
es

tre
ss
an
d
is
ap

ot
en
tia

la
ge
nt

in
th
ep

re
ve
nt
io
n
of

U
V
B-
in
du

ce
d
ph

ot
oa
gi
ng

[1
27
]

(3
)S

/im
pr
ov
es

tis
su
ei
nh

ib
ito

rs
:T

IM
P-
1,
TI
M
P-
2,
TI
M
P-
3,
an
d
TI
M
P-
4
[1
28
]

(4
)P
,S
,N

/im
pr
ov
ec

el
lu
la
rd

ef
en
se

m
ec
ha
ni
sm

sa
ga
in
st
U
V
ra
di
at
io
n-
in
du

ce
d
ph

ot
oa
gi
ng

[1
29
]

(5
)S

/im
pr
ov
es

ra
di
ca
ls
ca
ve
ng

in
g
ac
tiv

iti
es

an
d
pr
ot
ec
tiv

ee
ffe
ct
sa

ga
in
st
ox
id
at
iv
ed

am
ag
e[

9]
(6
)R

/u
pr
eg
ul
at
es

IL
-2
,I
L-
4,
G
M
-C

SF
,I
FN

-𝛾
,a
nd

TN
F-
𝛼
ge
ne
sa

nd
do

w
nr
eg
ul
at
es

IL
-1
2p
70

ge
ne

[1
30
]

(7
)R

/r
ed
uc
es

pe
ro
xy
ni
tr
ite

[1
31
]

(8
)R

/p
ro
m
ot
es

B.
in
fa
nt
is
(p
ro
bi
ot
ic
s)
[8
]

V
V
(1
0)

(1
)S

,P
/c
ur
at
iv
ep

ro
pe
rt
ie
sf
or

BM
D
an
d
BM

Ii
n
O
V
X
ra
ts
[1
32
]

(2
)S

,P
,N

/im
pr
ov
et
he

lo
w
tu
rn
ov
er

ra
te
in

th
es

tr
at
um

co
rn
eu
m

of
fa
lse

ag
ed

m
od

el
ra
ts
[1
33
]

(3
)S

/s
tim

ul
at
es

co
lla
ge
n
sy
nt
he
sis

[1
34
]

(4
)R

/r
ed
uc
es

M
M
P-
1m

RN
A
ex
pr
es
sio

n
an
d
M
M
P-
2
ac
tiv

ity
[1
35
]

(5
)P

/e
nh

an
ce
st
he

ac
tiv

ity
of

SO
D
,G

SH
-P
x,
an
d
N
O
S
[1
36
]

(6
)S

,P
/p
ro
m
ot
ec

ol
la
ge
n
sy
nt
he
sis

[1
37
]

(7
)S

,P
/p
ro
m
ot
ec

ol
la
ge
n
sy
nt
he
sis

[1
38
]

(8
)R

/a
ss
ist
sw

ith
he
pa
tic

fu
nc
tio

n,
pr
ev
en
ts
bo

ne
ab
so
rp
tio

n
an
d
bo

ne
m
in
er
al
lo
ss
[13

9]
(9
)R

/im
pr
ov
es

os
te
op

or
os
is
[5
6]

(1
0)

R/
en
ha
nc
es

ce
ll
pr
ol
ife
ra
tio

n
an
d
su
pp

re
ss
es

ap
op

to
sis

in
th
eh

ip
po

ca
m
pu

s,
an
d
al
le
vi
at
es

ag
e-
in
du

ce
d
m
em

or
y
lo
ss

(T
U
N
EL

-p
os
iti
ve

ce
lls
,c
as
pa
se
-3
-p
os
iti
ve

ce
lls
,r
ed
uc
ed

Ba
x/
Bc

l-2
ra
tio

,i
nc
re
as
ed

Br
dU

-p
os
iti
ve

ce
lls
)[
14
0]



12 Evidence-Based Complementary and Alternative Medicine
Ta

bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e

R
(2
)

(1
)S

,P
,N

/im
pr
ov
es

ex
ua
ld

ys
fu
nc
tio

n,
os
te
op

or
os
is,

A
lzh

ei
m
er
’s
di
se
as
e,
ag
in
g,
lu
pu

s-
lik

es
yn

dr
om

e,
an
d
im

m
un

or
eg
ul
at
io
n
[14

1]
(2
)P
,S
/w

id
ep

ha
rm

ac
ol
og
ic
al
ac
tiv

iti
es
,i
nc
lu
di
ng

he
pa
to
pr
ot
ec
tiv

e,
an
tit
ox
ic
an
t,

an
ti-
in
fla
m
m
at
or
y,
an
tio

xi
da
nt
,a
nt
ia
gi
ng

,a
nt
io
ste

op
or
os
is,

an
d
ne
ur
ot
ro
ph

ic
eff
ec
ts
[14

2]
Eu

ry
al
es

Se
m
en

V
V
(1
)

(1
)P
,S
/in

cr
ea
se

sS
O
D
,C

AT
(e
xc
ep
tf
or

in
th
ek

id
ne
y)
,a
nd

G
SH

-P
x
ac
tiv

iti
es

an
d
de
cr
ea
se
sM

D
A
co
nt
en
t[
14
3]

G
ap
se
lla
eB

ur
sa
-p
as
to
ris

Se
m
en

N
on

e

H
oe
le
n
cu
m

Ra
di
x

R
(2
)

(1
)S

/r
ed
uc
es

de
m
en
tia

an
d
m
em

or
y
im

pa
irm

en
t[
2]

(2
)S

/r
ed
uc
es

gl
au
co
m
a[

50
]

Ly
ci
iF

ru
ct
us

V
T
(19

)

(1
)S

/a
nt
io
xi
da
nt

eff
ec
to

fi
n
vi
tro

se
ed
in
g
of

Ly
ciu

m
ba
rb
ar
um

by
D
PP

H
as
sa
y
[14

4]
(2
)N

,P
,S
/s
up

pr
es
st
he

le
ve
lo
fl
ac
ta
te
de
hy
dr
og
en
as
er

el
ea
se

an
d
th
ea

ct
iv
ity

of
ca
sp
as
e-
3
[14

5]
(3
)N

,P
,S
/e
nh

an
ce

bi
oa
va
ila
bi
lit
y
of

3R
,3
󸀠
R-
ze
ax
an
th
in

di
pa
lm

ita
te
[14

6]
(4
)S

/p
ro
te
ct
sU

37
3
hu

m
an

as
tro

cy
te
sf
ro
m

hy
dr
og
en

pe
ro
xi
de
-in

du
ce
d
ce
ll
de
at
h
[1
26
]

(5
)P
,S
/in

cr
ea
se

th
ec

el
lv
ia
bi
lit
y
an
d
de
cr
ea
se
st
he

ex
pr
es
sio

n
le
ve
ls
of

P5
3
an
d
P1
6
[1
47
]

(6
)S

,R
/s
up

pr
es
st
he

pr
ot
eo
ly
tic

ac
tiv

iti
es

of
M
M
P-
2/
-9

[14
8]

(7
)P
,S
/p
ro
te
ct
ag
ai
ns
ta
ge
-r
el
at
ed

m
ac
ul
ar

de
ge
ne
ra
tio

n
[14

9]
(8
)S

/d
et
er
m
in
in
g
th
eb

es
te
xp
la
nt

an
d
co
rr
es
po

nd
in
g
ho

rm
on

al
co
m
po

sit
io
ns

fo
rG

oj
ii
n
vi
tro

re
ge
ne
ra
tio

n
[14

4]
(9
)S

/r
eg
ul
at
es

ge
ne

ex
pr
es
sio

n
of

c-
fo
s[
15
0]

(1
0)

S/
su
pp

re
ss
th
ee

xp
re
ss
io
n
of

ge
ne
sr
ela

te
d
to

ag
in
g,
su
ch

as
p5
3,
p2
1,
an
d
Ba

x
[1
51
]

(1
1)
N
,P
,S
/im

pr
ov
en

eu
ro
pr
ot
ec
tiv

ee
ffe
ct
so

n
co
rt
ic
al
ne
ur
on

s[
15
2]

(1
2)

N
,S
,R

/a
nt
ia
gi
ng

eff
ec
ts
on

hu
m
an

re
tin

al
pi
gm

en
te
pi
th
el
ia
lc
el
ls
[1
53
]

(1
3)

N
/o
pt
im

al
ex
tr
ac
tio

n
co
nd

iti
on

sf
or

th
eh

ig
he
st
ac
tiv

at
io
n
eff
ec
to

n
SO

D
ac
tiv

ity
[1
54
]

(14
)R

/u
se
d
as

an
et
hn

ic
m
ed
ic
in
ef
or

hy
pe
rt
en
sio

n
an
d
pr
om

ot
in
g
gr
ow

th
[1
55
]

(1
5)

R,
N
/e
xp

er
im

en
ta
ls
tu
dy

on
th
ee

ffe
ct
on

co
lla
ge
n
sy
nt
he
sis

by
se
ve
ra
lh

er
ba
lm

ed
ic
in
es

[1
56
]

(1
6)

O
,R

/in
cr
ea
se

th
es

ca
ve
ng

in
g
ac
tiv

ity
on

D
PP

H
ra
di
ca
ls
an
d
SO

D
[1
57
]

(1
7)

R/
pr
om

ot
es

us
ef
ul

in
te
st
in
al
ba
ct
er
ia
[8
]

(1
8)

N
,O

/in
cr
ea
se

th
es

ca
ve
ng

in
g
ac
tiv

ity
on

D
PP

H
ra
di
ca
ls
an
d
SO

D
in

H
S6
8
fib

ro
bl
as
ts
[1
58
]

(19
)S

/p
ro
te
ct
sd

am
ag
ed

hR
PE

ce
lls

in
du

ce
d
by

bl
ue

lig
ht

irr
ad
ia
tio

n
[1
59
]

V
V
(2
5)

(1
)P
,S
/in

cr
ea
se

SO
D
,C

AT
,a
nd

G
SH

-p
x
le
ve
ls
in

th
el
iv
er

[1
60
]

(2
)P

/p
ro
te
ct
iv
ee

ffe
ct
so

fL
yc
iu
m

ba
rb
ar
um

po
ly
sa
cc
ha
rid

es
by

N
rf2

,H
o-
1a
nt
io
xi
da
nt

pa
th
w
ay

[1
61
]

(3
)N

,S
,R

/in
cr
ea
se

SO
D
,d
ec
re
as
es

M
D
A
in

th
es

er
um

,h
ea
rt
,l
iv
er
,a
nd

br
ai
n
[1
62
]

(4
)S

/in
cr
ea
se

se
ru
m

le
ve
ls
of

SO
D
an
d
gl
ut
at
hi
on

ep
er
ox
id
as
e[
16
3,
16
4]

(5
)P
,N

,S
/a
nt
ia
gi
ng

eff
ec
ts
on

be
ta
-a
m
yl
oi
d
pe
pt
id
en

eu
ro
to
xi
ci
ty
in

A
lzh

ei
m
er
’s
di
se
as
e[
16
5]

(6
)N

,P
,S
/r
ed
uc
es

D
TT

-in
du

ce
d
LD

H
re
le
as
ea

nd
ca
sp
as
e-
3
ac
tiv

ity
[1
66
]

(7
)S

/in
cr
ea
se
se

xp
re
ss
io
n
of

th
eD

N
A
re
pa
ira

se
8-
ox
og
ua
ni
ne

ge
ne

in
th
el
iv
er

[1
67
]

(8
)P
,S
/n
eu
ro
pr
ot
ec
tio

n
by

do
w
n-
re
gu

lat
in
g
RA

G
E,

ET
-1
,A
𝛽
,a
nd

AG
E
in

th
er

et
in
a[

16
8]

(9
)N

,P
,S
,R

/in
cr
ea
se

en
do

ge
no

us
lip

id
pe
ro
xi
da
tio

n,
an
d
de
cr
ea
se
sa

nt
io
xi
da
nt

ac
tiv

iti
es

[1
69
]

(1
0)

P,
S/
re
du

ce
m
ito

ch
on

dr
ia
lD

N
A
de
le
tio

ns
[9
6]

(1
1)
N
,R

/in
cr
ea
se

le
ar
ni
ng

an
d
m
em

or
y
an
d
th
ea

ct
iv
iti
es

of
Ac

hE
an
d
SO

D
in

th
eb

ra
in

[1
70
]

(1
2)

N
,P
,S
/p
ro
te
ct
co
rt
ic
al
ne
ur
on

sf
ro
m

Ab
et
a 2
5
–3
5
ne
ur
ot
ox
ic
ity

[1
71
]

(1
3)

R,
N
/in

cr
ea
se

SO
D
ac
tiv

iti
es

an
d
de
cr
ea
se
sM

D
A
co
nt
en
t[
17
2]

(14
)P

/h
ep
at
op

ro
te
ct
iv
ee

ffe
ct
so

n
CC

l(4
)-
in
du

ce
d
he
pa
tic

da
m
ag
e[
17
3]

(1
5)

S/
in
flu

en
ce

on
th
ea

ct
iv
ity

of
SO

D
in

th
es

ki
n
[1
74
]

(1
6)

P,
S/
im

pr
ov
en

eu
ro
lo
gi
ca
ld

efi
ci
ts
an
d
re
du

ce
si
nf
ar
ct
siz

ea
nd

ce
re
br
al
ed
em

a[
17
5]

(1
7)

P,
S/
pr
ev
en
tS

CO
-in

du
ce
d
co
gn

iti
ve

an
d
m
em

or
y
de
fic
its

[1
76
]



Evidence-Based Complementary and Alternative Medicine 13
Ta

bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e
(1
8)

N
,P
,S
/n
eu
ro
pr
ot
ec
tiv

ee
ffe
ct
so

n
tr
an
sie

nt
ce
re
br
al
gl
ob

al
isc

he
m
ia
in

ge
rb
ils

[1
77
]

(19
)N

,P
,S
,R

/n
eu
ro
pr
ot
ec
tiv

ee
ffe
ct
so

fß
-a
m
yl
oi
d
pe
pt
id
en

eu
ro
to
xi
ci
ty
[1
78
]

(2
0)

N
,P
,S
/n
eu
ro
pr
ot
ec
tiv

ee
ffe
ct
so

n
pr
ot
ec
tin

g
re
tin

al
ga
ng

lio
n
ce
lls

in
gl
au
co
m
a[

17
9]

(2
1)
N
,P
,S
/a
nt
ag
on

iz
es

gl
ut
am

at
ee

xc
ito

to
xi
ci
ty
in

co
rt
ic
al
ne
ur
on

s[
18
0]

(2
2)

N
,P
,S
,R

/d
ow

nr
eg
ul
at
et
he

ex
pr
es
sio

ns
of

ca
th
ep
sin

B
an
d
cy
st
at
in

C
[1
81
]

(2
3)

P,
S/
al
le
vi
at
eg

lu
co
se

m
et
ab
ol
ism

di
so
rd
er

an
d
re
du

ce
st
he

ge
ne
ra
tio

n
of

lip
id

pe
ro
xi
de

[18
2]

(2
4)

P,
S/
re
ve
rs
al
of

ap
op

to
tic

re
sis
ta
nc
eo

fa
ge
d
T
ce
lls

by
m
od

ul
at
in
g
th
ee

xp
re
ss
io
n
of

ap
op

to
sis
-r
el
at
ed

m
ol
ec
ul
es

[1
83
]

(2
5)

O
/in

cr
ea
se
ss
er
um

H
D
L-
ch
ol
es
te
ro
ll
ev
el
sa

nd
co
lla
ge
n
le
ve
ls
[1
84
]

C
(3
)

(1
)N

,P
,S
,C

/in
cr
ea
se

fa
st
in
g
pl
as
m
az

ea
xa
nt
hi
n
le
ve
ls
[1
85
]

(2
)S

/in
cr
ea
se
sp

la
sm

az
ea
xa
nt
hi
n
an
d
an
tio

xi
da
nt

le
ve
ls
[1
86
]

(3
)S

,C
/tr
ea
tm

en
te
ffe
ct
on

tin
ni
tu
s[
18
7]

R
(1
1)

(1
)S

/s
cr
ee
ni
ng

stu
di
es

of
tr
ad
iti
on

al
Ch

in
es
ea

nt
ia
gi
ng

m
at
er
ia
m
ed
ic
a[

10
3]

(2
)S

/p
re
ve
nt
sk

id
ne
y
an
d
liv
er

dy
sfu

nc
tio

n,
vi
su
al
de
ge
ne
ra
tio

n
[18

8]
(3
)S

/G
oj
ij
ui
ce
:A

no
ve
lm

ira
cu
lo
us

cu
re

fo
rl
on

ge
vi
ty
an
d
w
ell
-b
ei
ng

[1
89
]

(4
)S

/tr
ea
tm

en
to

fg
la
uc
om

a[
50
]

(5
)P
,S
/u
se
d
as

or
re
la
te
d
to

an
tia

gi
ng

ag
en
ts
[1
24
]

(6
)S

/in
te
rc
el
lu
la
re

ffe
ct
so

n
ne
ur
on

s[
19
0]

(7
)N

,P
,S
/im

pr
ov
ec

el
lg
en
er
at
io
n,

vi
sc
er
al
,a
nd

m
et
ab
ol
ic
fu
nc
tio

ns
[1
25
]

(8
)S

/e
la
bo

ra
te
bi
oa
ct
iv
ei
ng

re
di
en
ts
[19

1]
(9
)S

/im
pr
ov
es

ey
es
ig
ht

[19
2]

(1
0)

N
,P
,S
,R

/p
ro
te
ct
ne
ur
on

sa
ga
in
st
be
ta
-a
m
yl
oi
d
pe
pt
id
et
ox
ic
ity

[19
3]

(1
1)
R/
fu
nc
tio

na
lc
os
m
et
ic
w
ith

an
tia

gi
ng

eff
ec
ts
su
ch

as
an
tiw

rin
kl
in
g,
w
hi
te
ni
ng

,a
nd

sc
al
p-
ca
re

[1
94
]

M
or
iF

ru
ct
us

V
T
(1
5)

(1
)N

,S
,P

/s
tro

ng
sc
av
en
gi
ng

ac
tiv

ity
ag
ai
ns
tt
he

hy
dr
ox
yl
ra
di
ca
l(
H
O
.)
[19

5]
(2
)N

,S
,P

/e
xh

ib
it
po

te
nt

in
hi
bi
to
ry

eff
ec
ts
on

ty
ro
sin

as
e[
43
]

(3
)N

/p
ot
en
ti
nh

ib
ito

ro
ft
yr
os
in
as
e[
19
6]

(4
)S

/M
ul
be
rr
y
se
ed
sc

on
ta
in
in
g
an
tio

xi
da
nt

po
ly
ph

en
ol
ic
co
m
po

un
ds

[19
7]

(5
)N

/s
ho

w
st
he

hi
gh

es
te
la
st
as
ei
nh

ib
ito

ry
ac
tiv

ity
[1
54
]

(6
)R

/s
ho

w
sS

O
D
ac
tiv

ity
[1
98
]

(7
)R

/a
nt
iw
rin

kl
ee

ffe
ct
s[
19
9]

(8
)R

/in
cr
ea
se
sI
L-
2,
IL
-4
,I
L-
12
p7
0,
G
M
-C

SF
,I
N
F-
𝛾
,a
nd

TN
F-
𝛼
[2
00
]

(9
)R

/D
PP

H
ra
di
ca
ls
ca
ve
ng

in
g
eff
ec
t[
20
1]

(1
0)

R/
in
hi
bi
ts
RO

S
pr
od

uc
tio

n
[2
02
]

(1
1)
R/
Ru

tin
,i
so
qu

er
ci
tr
in
,q
ue
rc
itr
in
,q
ue
rc
et
in
,(
+)
-d
ih
yd
ro
qu

er
ce
tin

,a
nd

ch
lo
ro
ge
ni
ca

ci
d
ex
hi
bi
ts
tro

ng
an
tio

xi
da
nt

ac
tiv

ity
[1
97
]

(1
2)

R/
pr
om

ot
es

L.
pl
an
ta
ru
m

(a
nt
io
xi
da
tiv

ee
ffe
ct
s)
[8
]

(1
3)

R/
in
cr
ea
se
sa

nt
io
xi
da
nt

ac
tiv

ity
of

po
ly
ph

en
ol
co
m
po

ne
nt
sw

ith
D
M
PD

as
sa
ys

[2
03
]

(14
)N

/in
hi
bi
ts
ty
ro
sin

as
ea

ct
iv
iti
es

[2
04

]
(1
5)

R,
N
/c
on

ta
in

ca
ro
te
ne

an
d
vi
ta
m
in

C
[2
05
]

V
V
(7
)

(1
)N

/in
cr
ea
se
st
he

ha
ir
re
gr
ow

th
eff
ec
t[
20
6]

(2
)R

/r
ed
uc
es

ox
yg
en

ra
di
ca
ls
in

th
el
iv
er

[2
07
]

(3
)S

/e
xh

ib
its

am
em

or
y-
en
ha
nc
in
g
eff
ec
tv
ia
up

re
gu

la
tio

n
of

N
G
F
[1
71
]

(4
)S

/e
xt
en
ds

m
ea
n
lif
es
pa
n
by

17
%
fro

m
17.
6
to

20
.6
da
ys

[2
08
]

(5
)S

/s
ho

rt
en
st
he

du
ra
tio

n
of

th
et
el
og
en

ph
as
ea

nd
in
du

ce
st
he

gr
ow

th
of

an
ag
en

fo
lli
cle

s[
20
9]

(6
)N

/d
ec
re
as
es

ox
id
iz
ed

pr
ot
ei
n
le
ve
ls
[2
10
]

(7
)N

/in
cr
ea
se
sC

u,
Zn

-S
O
D
ac
tiv

iti
es

in
th
eb

ra
in

cy
to
so
l[
21
1]



14 Evidence-Based Complementary and Alternative Medicine
Ta

bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e
C
(1
)

(1
)C

,S
/im

pr
ov
et
he

M
el
as
Q
O
L
sc
or
e[
21
2]

N
elu

m
bi
ni
sS

em
en

V
T
(8
)

(1
)R

/d
ec
re
as
es

D
PP

H
ra
di
ca
ls
[5
8]

(2
)N

,S
,P

/a
nt
ia
m
ne
sic

ac
tiv

ity
an
d
in
hi
bi
tio

n
of

Ch
Es

an
d
BA

CE
1[
21
3]

(3
)R

/p
ro
lif
er
at
io
n
an
d
ap
op

to
sis

in
H
T-
29

hu
m
an

co
lo
n
ca
nc
er

ce
lls

[2
14
]

(4
)N

,S
,P

/in
hi
bi
tr
at
le
ns

al
do

se
re
du

ct
as
e,
AG

E
fo
rm

at
io
n,

an
d
ox
id
at
iv
es

tre
ss
[2
15
]

(5
)S
,R

,N
/p
ro
te
ct
ag
ai
ns
to

xi
da
tiv

ed
am

ag
et
o
D
N
A
[8
8]

(6
)R

/s
ho

w
sp

ot
en
tD

PP
H
fre

er
ad
ic
al
sc
av
en
gi
ng

ac
tiv

ity
an
d
po

te
nt

in
hi
bi
to
ry

ac
tiv

ity
on

N
O
pr
od

uc
tio

n
[2
16
]

(7
)O

/in
cr
ea
se
st
yp
eI

pr
oc
ol
la
ge
n
ex
pr
es
sio

n
in

CC
D
-9
86
sk

ce
lls

[2
17
]

(8
)N

,R
/d
ec
re
as
et
he

le
ve
ls
of

M
D
A
[2
18
]

V
V
(1
)

(1
)S

/n
or
m
al
iz
es

th
ea

ge
-a
ss
oc
ia
te
d
al
te
re
d
le
ve
ls
of

lip
id
sa

nd
gl
uc
os
e[
21
9]

Pe
rs
ic
ae

Fl
os

V
T
(7
)

(1
)P

/e
xh

ib
its

ph
ot
op

ro
te
ct
io
n
ag
ai
ns
tU

VA
[2
20
]

(2
)N

,R
/a
nt
io
xi
da
nt

an
d
hy
al
ur
on

id
as
ei
nh

ib
iti
on

ac
tiv

iti
es

[2
21
]

(3
)S

/d
isp

la
ys

ra
di
ca
ls
ca
ve
ng

in
g
ac
tiv

ity
,s
up

pr
es
se
sM

M
P-
1e
xp
re
ss
io
n,

an
d
in
cr
ea
se
st
yp
e-
1p

ro
co
lla
ge
n
ex
pr
es
sio

n
[2
22
]

(4
)S

/in
hi
bi
ts
ty
ro
sin

as
e[

43
]

(5
)P

/r
ed
uc
es

ch
ol
es
te
ro
l[
22
3]

(6
)N

/s
ho

w
sh

ig
he
st
an
tio

xi
da
nt

ac
tiv

ity
in

m
et
ha
no

le
xt
ra
ct
s(
se
ed
s:
98
.4
%
)[
15
4]

(7
)N

,R
/in

cr
ea
se

ac
tiv

iti
es

of
SO

D
an
d
G
SH

-P
x
an
d
th
el
iq
ui
d
flu

id
ity

of
er
yt
hr
oc
yt
em

em
br
an
es

[2
24
]

V
V
(6
)

(1
)P

/in
cr
ea
se
sa

ct
iv
iti
es

of
SO

D
an
d
G
SH

-P
x
an
d
th
el
iq
ui
d
flu

id
ity

of
er
yt
hr
oc
yt
em

em
br
an
es

[3
6]

(2
)S

/m
od

ul
at
es

gl
uc
os
em

et
ab
ol
ism

an
d
re
du

ce
so

xi
da
tiv

ed
am

ag
e[

22
5]

(3
)P

/c
og
ni
tiv

eb
en
efi
ts
[3
8]

(4
)P

/c
on

ta
in
sp

ro
an
ab
ol
ic
fa
ct
or
st
ha
tc
an

in
cr
ea
se

bo
ne

vo
lu
m
ea

nd
re
sto

re
bo

ne
[3
5]

(5
)S

/u
pr
eg
ul
at
es

N
TH

1[
22
6]

(6
)N

/in
cr
ea
se
st
he

ba
sa
lC

on
ce
nt
ra
tio

n
of

Ex
tr
ac
el
lu
la
rA

ce
ty
lch

ol
in
ei
n
th
eR

at
[2
27
]

C
(1
)

(1
)P

/r
ed
uc
es

th
eI
/R
-in

du
ce
d
F(
2)
-is
op

ro
st
an
er

es
po

ns
e[

41
]

Ph
el
lo
de
nd

ri
C
or
te
x

V
T
(1
)

(1
)N

,P
,S
/s
cr
ee
ni
ng

to
id
en
tif
y
m
on

oa
m
in
eo

xi
da
se

B
in
hi
bi
to
rs
[2
28
]

V
V
(1
)

(1
)O

/tr
ea
tm

en
te
ffe
ct
so

n
co
lla
ge
n-
in
du

ce
d
ar
th
rit
is
[2
29
]

Pi
ni

Ko
ra
ie
ns
is
Se
m
en

V
T
(1
)

(1
)R

/in
th
ea

nt
io
xi
da
nt

ac
tiv

iti
es
,t
he

re
su
lts

of
D
PP

H
-r
ad
ic
al
sc
av
en
gi
ng

ac
tiv

iti
es

an
d
SO

D
-li
ke

ac
tiv

iti
es

in
di
ca
te
d
th
at
m
et
ha
no

l
ex
tr
ac
th

ad
th
eh

ig
he
st
ac
tiv

iti
es

[2
30
]

V
V
(1
)

(1
)R

/in
cr
ea
se
sl
iv
er

SO
D
ac
tiv

ity
[2
31
]

Po
ly
ga
la
eR

ad
ix

V
T
(4
)

(1
)N

,P
,S
/r
eg
ul
at
ec

as
pa
se
-3

an
d
ty
ro
sin

eh
yd
ro
xy
la
se

[2
32
]

(2
)N

,P
,S
/in

cr
ea
se

th
en

um
be
ro

fn
ew

ly
fo
rm

ed
ne
ur
os
ph

er
es

[2
33
]

(3
)R

/s
ho

w
sh

ig
h
an
tit
yr
os
in
as
ea

nd
an
tie

la
st
as
ea

ct
iv
ity

[2
34
]

(4
)N

/in
hi
bi
ts
ap
op

to
sis

in
th
en

er
vo
us

sy
ste

m
[2
35
]

V
V
(4
)

(1
)P
,S
/in

cr
ea
se

SO
D
an
d
gl
ut
at
hi
on

ep
er
ox
id
as
e[

23
6]

(2
)N

,P
,S
,R

/in
cr
ea
se

N
E
an
d
D
A
in

th
eh

ip
po

ca
m
pu

sa
nd

de
cr
ea
se
sA

Ch
E
in

th
ec

or
te
x
[2
37
]

(3
)S

/in
cr
ea
se
si
n
BD

N
F
an
d
its

re
ce
pt
or

Tr
kB

ex
pr
es
sio

n
in

th
eh

ip
po

ca
m
pa
lC

A
1r
eg
io
n
[2
38
]

(4
)P
,S
/s
up

pr
es
st
he

ac
tiv

iti
es

of
M
AO

an
d
AC

hE
[2
39
]

C
(2
)

(1
)C

/e
ffe
ct
so

fB
T-
11
fo
re

nh
an
ci
ng

co
gn

iti
ve

fu
nc
tio

ns
in
clu

di
ng

m
em

or
y
[2
40

]
(2
)C

/im
pr
ov
es

m
em

or
y,
im

m
ed
ia
te
re
ca
ll,
re
co
gn

iti
on

,d
re
am

-d
ist
ur
be
d
sle

ep
,t
in
ni
tu
s,
an
d
de
af
ne
ss
[10

2]

R
(6
)

(1
)S

/in
cr
ea
se
sc

el
lv
ia
bi
lit
y
an
d
re
du

ce
sc

el
ld

ea
th

[2
41
]

(2
)S

/e
nh

an
ce
sa

ge
-r
ela

te
d
de
m
en
tia

an
d
m
em

or
y
im

pa
irm

en
t[
2]

(3
)S

/in
hi
bi
ts
AC

hE
ac
tiv

ity
,i
m
pr
ov
ea

nt
io
xi
da
tio

n
an
d
en
ha
nc
es

sy
na
pt
ic
pl
as
tic

ity
[2
42
]

(4
)P

/im
pr
ov
es

co
gn

iti
ve

fu
nc
tio

ns
[2
43
]



Evidence-Based Complementary and Alternative Medicine 15

Ta
bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e
(5
)S

/in
tro

du
ct
io
n
of

th
eC

hi
ne
se

M
at
er
ia
lM

ed
ic
a(

CM
M
)t
he
or
et
ic
al
re
se
ar
ch

on
A
lzh

ei
m
er
’s
di
se
as
e[

24
4]

(6
)S

/in
cr
ea
se
si
n
ch
ol
in
ea

ce
ty
ltr
an
sfe

ra
se

an
d
N
G
F
by

Po
ly
ga
la
te
nu

ifo
lia

[2
45
]

Po
ly
go
na
ti
Rh

iz
om

a

V
T
(2
)

(1
)S

/lo
w
er

cy
to
to
xi
ci
ty
on

hu
m
an

ep
id
er
m
al
m
el
an
oc
yt
es

(H
EM

n)
[4
3]

(2
)N

,O
/in

cr
ea
se

in
th
ec

ol
la
ge
na
se

ac
tiv

ity
an
d
pr
oc
ol
la
ge
n
sy
nt
he
sis

in
H
s6
8
hu

m
an

fib
ro
bl
as
ts
[2
46

]

V
V
(2
)

(1
)S

/im
pr
ov
es

SO
D
ac
tiv

ity
an
d
th
ec

le
an
in
g
ac
tiv

ity
of

fre
er

ad
ic
al
s[
24
7]

(2
)S

/im
pr
ov
es

th
ea

ct
iv
ity

of
SO

D
,i
nh

ib
its

lip
id

pe
ro
xi
da
tio

n,
an
d
re
du

ce
st
he

co
nt
en
ts
of

M
D
A
[2
48
]

R
(2
)

(1
)N

/p
os
iti
ve

eff
ec
ts
on

ce
ll
ge
ne
ra
tio

n
an
d
im

pr
ov
em

en
to

fv
isc

er
al
an
d
m
et
ab
ol
ic
fu
nc
tio

ns
[2
49
]

(2
)N

,R
/r
ec
en
ta
dv
an
ce
si
n
th
es

tu
dy

of
an
tia

gi
ng

ac
tio

n
of

Si
be
ria

n
So
lo
m
on

se
al
(P
ol
yg
on
at
um

sib
iri
cu
m
)[
25
0]

Po
ly
go
ni

M
ul
tifl

or
iR

ad
ix

V
T
(6
)

(1
)P
,S
/in

hi
bi
ts
ta
ur
os
po

rin
e-
in
du

ce
d
ap
op

to
sis

[2
49
]

(2
)N

,P
,S
/p
ro
te
ct
U
37
3
hu

m
an

as
tro

cy
te
sf
ro
m

hy
dr
og
en

pe
ro
xi
de
-in

du
ce
d
ce
ll
de
at
h
[1
26
]

(3
)N

,O
/in

hi
bi
tc
ol
la
ge
na
se

an
d
el
as
ta
se

ac
tiv

ity
[2
51
]

(4
)N

,P
,S
/s
up

pr
es
se
sD

R4
an
d
up

re
gu

la
tio

n
of

Bc
l-2

,X
IA
P,
an
d
cI
A
P-
1[
25
2]

(5
)S

/r
ap
id

ab
so
rp
tio

n
of

P.
m
ul
tifl

or
um

st
ilb

en
eg

ly
co
sid

e[
25
3]

(6
)O

/p
ro
te
ct
sa

ga
in
st
ce
ll
da
m
ag
ei
n
U
V
B-
irr

ad
ia
te
d
H
aC

aT
ke
ra
tin

oc
yt
es

[2
54
]

V
V
(1
3)

(1
)P
,S
/in

cr
ea
se

pl
as
m
aH

D
L-
C
le
ve
la
nd

H
D
L-
C/
to
ta
lc
ho

le
ste

ro
lr
at
io

an
d
re
du

ce
sp

la
sm

aL
PO

le
ve
ls
[2
55
]

(2
)S

/r
ed
uc
es

lip
of
us
ci
n
in

th
el
iv
er

an
d
br
ai
n
tis
su
es

[2
56
]

(3
)S

/s
up

pr
es
se
st
he

de
st
ru
ct
io
n
of

Cu
,Z

n-
SO

D
in

th
es

ki
n
[2
57
]

(4
)P
,S
/d
ec
re
as
el
ip
of
us
ci
n
pe
rc
en
ta
ge
sa

nd
M
D
A
co
nc
en
tr
at
io
ns

[2
58
]

(5
)N

,P
,S
/d
ec
re
as
eh

ip
po

ca
m
pa
ls
yn

ap
se
sc

ou
nt

an
d
sy
na
pt
op

hy
sin

ex
pr
es
sio

n
[2
59
]

(6
)R

/im
pr
ov
es

le
ar
ni
ng

-m
em

or
y
im

pa
irm

en
ta
nd

ob
je
ct
re
co
gn

iti
on

im
pa
irm

en
t[
26
0]

(7
)N

,P
,S
/n
eu
ro
pr
ot
ec
tiv

ee
ffe
ct
st
hr
ou

gh
bo

th
al
le
vi
at
io
n
of

ER
K
an
d
p3
8
ac
tiv

at
io
n
[2
61
]

(8
)N

,P
,S
/n
eu
ro
pr
ot
ec
tiv

ee
ffe
ct
st
hr
ou

gh
bo

th
al
le
vi
at
io
n
of

ER
K
an
d
p3
8
ac
tiv

at
io
n
[2
62
]

(9
)N

,P
,S
/d
ec
re
as
et
he

sp
on

gy
de
ge
ne
ra
tio

n
an
d
lip

of
us
ci
n
an
d
M
D
A
co
nc
en
tr
at
io
ns

[2
63
]

(1
0)

N
,S
/r
ed
uc
et
he

le
ve
ls
of

RO
S,
N
O
,a
nd

IG
F-
1,
an
d
in
cr
ea
se
st
he

le
ve
ls
of

SO
D
an
d
C
a2

+
[2
64

]
(1
1)
S/
str

on
g
an
tio

xi
da
nt

ca
pa
ci
ty
ag
ai
ns
tf
re
er

ad
ic
al
s,
lip

id
ox
id
at
io
n,

an
d
pr
ot
ei
n
gl
yc
at
io
n
[2
65
]

(1
2)

N
,R

/d
ec
re
as
et
he

le
ve
ls
of

LP
F
in

th
eb

ra
in

an
d
ki
dn

ey
an
d
in
cr
ea
se
st
he

ac
tiv

iti
es

of
AT

Pa
se

an
d
SO

D
[2
66

]
(1
3)

N
,S
/s
up

pr
es
se

ov
er
ex
pr
es
sio

n
of
𝛼
-s
yn
uc
le
in

[2
67
]

C
(1
)

(1
)C

/a
ss
es
sm

en
to

n
M
in
i-M

en
ta
lS
ta
te
Ex

am
in
at
io
n,

Ab
ili
ty
of

D
ai
ly
Li
vi
ng

Sc
al
e,
an
d
th
et
he
ra
pe
ut
ic
eff
ec
t[
26
8]

R
(4
)

(1
)N

,S
/d
el
ay

th
ed

eg
en
er
at
iv
ec

ha
ng
es

in
th
eb

ra
in

as
so
ci
at
ed

w
ith

ag
in
g
[2
69
]

(2
)S

/m
aj
or

eff
ec
ts
on

ca
lci
um

ch
an
ne
la
nt
ag
on

ist
sa

nd
an
tio

xi
da
nt

an
d
ch
ol
in
es
te
ra
se

in
hi
bi
to
rs
[2
70
]

(3
)S

/p
os
iti
ve

eff
ec
ts
on

ce
ll
ge
ne
ra
tio

n
an
d
im

pr
ov
em

en
to

fv
isc

er
al
an
d
m
et
ab
ol
ic
fu
nc
tio

ns
[1
25
]

(4
)S

/p
os
iti
ve

eff
ec
ts
on

sti
m
ul
at
in
g
bl
oo

d
ci
rc
ul
at
io
n,

su
pp

le
m
en
tin

g
vi
ta
le
ne
rg
y,
an
d
re
sis

tin
g
ag
in
g
[2
71
]

Po
ria

Sc
le
ro
tiu

m
N
on

e

Re
hm

an
ni
ae

Ra
di
x
(R
eh
m
an
ni
ae

Ra
di
x
Cr

ud
us
,R

eh
m
an
ni
ae

Ra
di
x
Pr
ep
ar
at
a)

V
T
(2
)

(1
)N

/b
io
sy
nt
he
siz

in
g
co
lla
ge
n
[1
56
]

(2
)O

/a
nt
iw
rin

kl
ee

ffe
ct
sb

y
co
lla
ge
na
se

ac
tiv

ity
an
d
pr
oc
ol
la
ge
n
sy
nt
he
sis

in
H
S6
8
hu

m
an

fib
ro
bl
as
ts
an
d
ty
ro
sin

as
ea

ct
iv
ity

[2
72
]

V
V
(6
)

(1
)P

/s
up

pr
es
se
sN

O
X
an
d
ER

st
re
ss
in

th
eb

ra
in

[2
73
]

(2
)P

/p
ro
te
ct
sa

ga
in
st
ch
ol
in
er
gi
ca

nd
im

m
un

ei
m
pa
irm

en
ti
n
th
em

ou
se

br
ai
n
[2
74
]

(3
)P

/p
ro
te
ct
sa

ga
in
st
m
em

or
y
da
m
ag
ea

nd
en
er
gy

m
et
ab
ol
ism

fa
ilu

re
in

ag
in
g
m
od

el
m
ic
e[
27
5]

(4
)P

/n
or
m
al
iz
in
g
pr
es
yn

ap
tic

pr
ot
ei
ns

an
d
th
ei
rr
el
at
iv
es

ig
na
lin

g
pa
th
w
ay
si
n
ag
ed

ra
ts
[2
76
]

(5
)O

/a
nt
io
xi
da
tiv

ee
ffe
ct
so

n
ki
dn

ey
ce
ll
in
ju
ry

[2
77
]

(6
)O

/a
nt
io
xi
da
tiv

ee
ffe
ct
so

n
ki
dn

ey
ce
ll
in
ju
ry

[2
78
]

R
(1
)

(1
)S

/p
re
ve
nt
sc

isp
lat
in

ot
ot
ox
ic
ity

[2
79
]



16 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e

Ru
bi
Fr
uc
tu
s

V
T
(6
)

(1
)P
,S
,N

/e
nh

an
ce

os
te
ob

la
st
fu
nc
tio

n
[2
80
]

(2
)S

/r
eg
ul
at
es

gl
yc
at
io
n
[2
81
]

(3
)S

/im
pr
ov
es

ra
di
ca
ls
ca
ve
ng

in
g
ac
tiv

iti
es

[8
6]

(4
)N

/in
hi
bi
ts
ela

st
as
e[

28
2]

(5
)N

/U
V
pr
ot
ec
tio

n
eff
ec
ts
[2
83
]

(6
)N

/in
hi
bi
ts
AC

hE
an
d
im

pr
ov
ed

ra
di
ca
ls
ca
ve
ng

in
g
eff
ec
ts
[2
84
]

V
V
(5
)

(1
)P
,S
,N

/in
hi
bi
to

ste
oc
la
st
di
ffe
re
nt
ia
tio

n
in
du

ce
d
by

RA
N
KL

[2
85
]

(2
)N

,O
/in

cr
ea
se

SO
D
an
d
G
SH

-p
x
ac
tiv

ity
of

re
d
bl
oo

d
ce
lls

[2
86
]

(3
)N

/in
cr
ea
se
sS

O
D
ac
tiv

iti
es

[2
87
]

(4
)N

/in
hi
bi
ts
AC

hE
ac
tiv

ity
[2
88
]

(5
)S

/s
up

pr
es
se
sa

ge
-r
el
at
ed

in
cr
ea
se
si
n
ox
id
at
iv
es

tre
ss
[2
89
]

C
(1
)

(1
)S

/r
ad
ic
al
sc
av
en
gi
ng

ac
tiv

iti
es

an
d
pr
ot
ec
tiv

ee
ffe
ct
sa

ga
in
st
ox
id
at
iv
ed

am
ag
et
o
D
N
A
[9
]

Sa
se
m
iS
em

en
R
(1
)

(1
)S

/in
hi
bi
ts
he
xa
no

yl
do

pa
m
in
ef
or
m
at
io
n
[2
90
]

Sc
hi
sa
nd

ra
eF

ru
ct
us

V
T
(7
)

(1
)P
,S
/e
ffe
ct
so

n
ne
ur
op

ro
te
ct
iv
ea

ct
iv
ity

&
in
hi
bi
tin

g
st
au
ro
sp
or
in
e-
in
du

ce
d
ap
op

to
sis

[2
49
]

(2
)P

/d
ow

nr
eg
ul
at
es

th
ee

xp
re
ss
io
n
of

pr
oi
nfl

am
m
at
or
y
ge
ne
si
nv
ol
ve
d
in

th
es

yn
th
es
is
of

N
O
,P

G
E2

,a
nd

TN
F-
𝛼
in

lip
op

ol
ys
ac
ch
ar
id
e-
st
im

ul
at
ed

RA
W

26
4.
7
m
ac
ro
ph

ag
ec

el
ls
by

su
pp

re
ss
in
g
A
kt
-d
ep
en
de
nt

N
F-
𝜅
B
ac
tiv

ity
[2
91
]

(3
)P

/in
hi
bi
ts
th
es

po
nt
an
eo
us

an
d
sy
nc
hr
on

ou
so

sc
ill
at
io
ns

of
in
tr
ac
el
lu
la
rC

a2
+
th
ro
ug

h
th
ed

ep
re
ss
io
n
of

ex
tr
ac
el
lu
la
rc

al
ci
um

in
flu

x
an
d
th
ei
ni
tia

tio
n
of

ac
tio

n
po

te
nt
ia
l[
29
2]

(4
)P

/s
tro

ng
ac
tiv

ity
ag
ai
ns
th

yd
ro
xy
lr
ad
ic
al
s[
19
5]

(5
)S

,N
/d
ec
re
as
et
he

ex
pr
es
sio

n
of

M
M
P-
1p

ro
te
in

[2
93
]

(6
)O

/p
ro
te
ct
sa

ga
in
st
RO

S-
in
du

ce
d
ne
ur
ot
ox
ic
ity

[2
94
]

(7
)O

/in
hi
bi
ts
th
ec

el
ld

am
ag
ei
n
U
V-
irr

ad
ia
te
d
H
aC

aT
ce
lls

[2
95
]

V
V
(4
)

(1
)P

/a
tte

nu
at
es

A
𝛽
1-4

2-
in
du

ce
d
m
em

or
y
im

pa
irm

en
t[
29
6]

(2
)P

/m
iti
ga
te
sa

ge
-d
ep
en
de
nt

im
pa
irm

en
ts
in

m
ito

ch
on

dr
ia
la
nt
io
xi
da
nt

ca
pa
ci
ty
an
d
fu
nc
tio

na
la
bi
lit
y
[2
97
]

(3
)P

/im
pr
ov
es

an
tib

od
y
tit
er
sa

ga
in
st
N
ew

ca
stl
ed

ise
as
ev

iru
sa

nd
ly
m
ph

oc
yt
ep

ro
lif
er
at
io
n
of

br
oi
le
rs
[2
98
]

(4
)P

/fu
nc
tio

ns
as

ah
or
m
et
ic
ag
en
tt
o
su
st
ai
n
ce
llu

la
rr
ed
ox

ho
m
eo
st
as
is
an
d
m
ito

en
er
ge
tic

ca
pa
ci
ty
in

ne
ur
on

al
ce
lls

[2
99
]

R
(1
)

(1
)P

/s
tim

ul
at
es

liv
er

re
ge
ne
ra
tio

n,
pr
ev
en
ts
liv
er

in
ju
rie

s,
an
d
in
hi
bi
ts
he
pa
to
ca
rc
in
og
en
es
is
as

w
el
la
sl
ip
id

pe
ro
xi
da
tio

n
in

ra
ts
[3
00
]

Si
eg
es
be
ck
ia
H
er
ba

N
on

e
So
ph

or
ae

Fr
uc
tu
s

N
on

e
Th

uj
ae

O
rie

nt
al
is
Fo

liu
m

V
T
(1
)

(1
)P
,S
,N

/d
ec
re
as
eR

O
S
ac
cu
m
ul
at
io
n
[3
01
]

Vi
tic

is
Fr
uc
tu
s

N
on

e
Xa

nt
hi
iF

ru
ct
us

V
T
(1
)

(1
)O

/c
he
m
op

re
ve
nt
iv
ep

ot
en
tia

lb
y
in
hi
bi
tin

g
th
ea

ct
iv
ity

of
cy
to
ch
ro
m
eP

45
01
A
1a
nd

fre
er

ad
ic
al
fo
rm

at
io
n
[3
02
]

A
ni
m
al
-d
er
iv
ed

m
ed
ic
in
al
he
rb
s

C
er
vi
C
or
nu

V
V
(1
)

(1
)R

/in
cr
ea
se
sb

on
em

as
s[
30
3]

C
er
vi
Pa
rv
um

C
or
nu

V
T
(1
)

(1
)O

,R
/im

pr
ov
et
he

fre
er

ad
ic
al
sc
av
en
gi
ng

eff
ec
t[
30
4]

V
V
(5
)

(1
)O

/in
hi
bi
ts
im

m
un

er
ea
ct
io
n
in

ar
th
rit
is
[3
05
]

(2
)O

/in
hi
bi
ts
D
H
O
-D

H
as
e[

30
6]

(3
)O

/s
up

pr
es
se
st
he

ex
pr
es
sio

n
of

iN
O
S
m
RN

A
an
d
pr
od

uc
tio

n
of

N
O
[3
07
]

(4
)R

/in
cr
ea
se
sb

on
em

as
s[
30
8]

(5
)R

/p
re
ve
nt
sr
ed
uc
tio

ns
in

th
eb

on
em

as
sa

nd
str

en
gt
h
of

th
el
um

ba
rb

od
y
[3
09
]



Evidence-Based Complementary and Alternative Medicine 17

Ta
bl
e
2:
C
on

tin
ue
d.

N
am

eo
fC

A
M
H
/c
la
ss
ifi
ca
tio

n
of

th
es

tu
dy

(n
um

be
r)
/s
ou

rc
ed

at
ab
as
e/
m
ai
n
ou

tc
om

e

H
al
io
tid

is
C
on

ch
a

V
T
(2
)

(1
)N

/in
cr
ea
se
se

xp
re
ss
io
n
of

ty
pe

Ic
ol
la
ge
n
an
d
ty
pe

Ip
ro
co
lla
ge
n
[3
10
]

(2
)N

/in
cr
ea
se
se

xp
re
ss
io
n
of

an
tio

xi
da
nt

en
zy
m
es

su
ch

as
ca
ta
la
se
,S
O
D
,a
nd

he
m
eo

xy
ge
na
se
-1
[3
11
]

H
om

in
is
Pl
ac
en
ta

V
T
(2
)

(1
)N

/im
pr
ov
es

th
er

ad
ic
al
sc
av
en
gi
ng

eff
ec
t[
31
2]

(2
)N

/p
re
ve
nt
sH

2O
2-
in
du

ce
d
ap
op

to
sis

in
PG

T-
be
ta
ce
lls

in
hi
bi
tio

ns
of

iN
O
S
an
d
ca
sp
as
e-
3
[3
13
]

V
V
(5
)

(1
)O

/s
up

pr
es
se
sb

on
er

es
or
pt
io
n
by

in
hi
bi
tio

n
of

ty
ro
sin

ek
in
as
eS

rc
,c
yc
lo
ox
yg
en
as
ee

xp
re
ss
io
n,

an
d
PG

E2
sy
nt
he
sis

[3
14
]

(2
)O

/s
up

pr
es
se
st
yp
eI
Ic
ol
la
ge
n-
in
du

ce
d
ar
th
rit
is
[3
15
]

(3
)O

/e
ffe
ct
so

n
th
ei
nc
re
as
eo

ft
he

to
ta
ln

um
be
ro

fo
vu
la
te
d
ov
aa

nd
th
er

at
eo

fm
or
ph

ol
og
ic
al
ly
no

rm
al
ov
a[

31
6]

(4
)O

/in
cr
ea
se
st
he

to
ta
ln

um
be
ro

fo
vu
la
te
d
ov
aa

nd
th
er

at
eo

fm
or
ph

ol
og
ic
al
ly
no

rm
al
ov
a[

31
7]

(5
)R

/p
re
ve
nt
so

ste
op

or
os
is
ca
us
ed

by
po

stm
en
op

au
se

[3
18
]

∗
Pu

bM
ed

(P
),
C
oc
hr
an
e(
C)

,S
co
pu

s(
S)
,N

ds
l(
N
),
O
as
is
(O

),
Ri
ss
(R
).

∗
In

vi
tro

stu
dy

(V
T)
,I
n
vi
vo

stu
dy

(V
V
),
Cl
in
ic
al
stu

dy
(C

),
Re

vi
ew

(R
).

(A
ch
E;

ac
et
yl
ch
ol
in
es
te
ra
se
/A
G
E;

ad
va
nc
ed

gl
yc
at
io
n
en
d-
pr
od

uc
t/B

D
N
F;

br
ai
n-
de
riv

ed
ne
ur
ot
ro
ph

ic
fa
ct
or
/B
H
T;

bu
ty
la
te
d
hy
dr
ox
y
to
lu
en
e/
D
PP

H
;1
,1-
di
ph

en
yl
-2
-p
ic
ry
lh
yd
ra
zy
l/G

SH
;g

ro
w
th
-s
tim

ul
at
in
g

ho
rm

on
e/
H
D
L-
C;

hi
gh

-d
en
sit
y
lip

op
ro
te
in
-c
ho

le
ste

ro
l/i
N
O
S;

in
du

ci
bl
e
ni
tr
ic

ox
id
e
sy
nt
ha
se
/M

D
A
;m

al
on

di
al
de
hy
de
/M

M
P;

m
at
rix

m
et
al
lo
pr
ot
ei
na
se
/N

O
;n

itr
ic

ox
id
e/
N
G
F;

ne
rv
e
gr
ow

th
fa
ct
or
/R
A
N
KL

;
re
ce
pt
or

ac
tiv

at
or

of
nu

cle
ar

fa
ct
or

ka
pp

aB
lig
an
d/
RO

S;
re
ac
tiv

eo
xy
ge
n
sp
ec
ie
s/
SO

D
;s
up

er
ox
id
ed

ism
ut
as
e)
.



18 Evidence-Based Complementary and Alternative Medicine

Since the present study was performed with a focus on
the selection and cataloging of an entire candidate group of
antiaging medicinal herbs written about in the “Dongeui-
bogam,” the characteristics of each medicinal herb were
not analyzed in detail during both the discovery processes
from the classical Korean medical literature and the analysis
processes of preceding studies.This constitutes a limitation of
the present study but is also an advantage because the scope
of this study is comprehensive.This part will be included in a
follow-up study on the verification of the antiaging effects of
each CAMH.

Furthermore, additional investigation is warranted for
the “Compound formulae” (mixture of medicinal herbs)
identified in “Dongeuibogam” as an expansion of the present
study that limited putative candidates to IMHs.

4. Conclusions

In the present study, we finally selected 47 CAMHs from
the “Dongeuibogam” and reviewed the results of previous
studies regarding antiaging effects in order to provide a com-
prehensive list of Korean medicinal herbs that may harbor
antiaging potential. Even though further investigations are
needed in regard to the medicinal herbs included in these
lists, the present study may be an important step towards the
development of experimental and clinical studies with the
aim of discovering new drugs or novel antiaging constituents.
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